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PUBLIC NOTICES 





HEATING. 
, rhe Commissioners of 


His Majesty’s Works, &c., are pre- 
pared to receive TENDERS before 
11 a.m. on Tuesday, 3ist December, 1929, 


for ACCELERATED LOW-PRESSURE 
HOT WATER HEATING at the Tele- 
phone Exchange, Sunderland. 


Drawings, specification and a copy of the conditions 
and form of contract, bills of quantities and forms for 
Tender may be obtained from the CONTRACTS 
BRANCH, H.M. Office of Works, King Charles-street, 
London, 8.W. 1, on payment of One Guinea. (Cheques 
payable to the Commissioners, H.M. Office of Works.) 


The sums so paid will be returned to those persons 
who send in 
ditions. 


the con- 
3923 


with 





Tenders in conformity 





Phe Director- General, 


a Store Department, Belvedere- 








road, Lambeth, London, S.E. 1, invites 

TENDERS for 

woop KEPARATORS FOR TRAIN 
LIGHTING CELLS 

Tenders due seh January, 1930 


Forms of Tender available from the above at a fee of 
56., which will not be returned. 3f 


Mhe Director of Army 
Contracts invites TENDERS for the 
PURCHASE of ROAD-MAKING PLANT 
lying at Larkhill, including the following ; 
4 Steam Rollers 
1 Petrol Roller. 
8 Tar-spraying Machines. 





4 Petrol Locomotives, 24in. gauge. 
8 Batch Mixers. 
7 Stone Breakers. 
Further particulars and Tender forms may be 


obtained on application to the DIRECTOR OF ARMY 
CONTRACTS, Caxton House West, Tothill-street, 
London, 5.W. 1 3922 

——— 





) ir Ministry. 
DIRECTORATE OF SCIENTIFIC 
RESEARCH. 
A JUNIOR 8 IENTIFIC 
REQUIRED for the Air Ministry's 
Scientific Research Pool, primarily for 
duty at the Royal Aircraft Establisb- 
ment, South Farnborough, to assist the Superin- 
tendent for Scientific Research. 

Candidates should possess a ist Class Honours 
Degree in Physics or Mathematics. Candidates should 
also be medically fit for flying duties and be willing 
to fly as observers 

Commencing salary £175 plus Civil Service bonus per 
annum, giving a present total remuneration of 
£265 198. per annum, on the scale £175-£15-£235 plus 
bonus per annum 

The appointment will carry 
the Federated Universities Superannuation 
Government contribution being 10 per cent. 
of scale, individual contribution 5 per cent. 

Preference given, other things being equal, 
Service men. 


OFFICER is 


superannuation under 
Scheme, 
of mean 
to ex- 
Application should be made on a form to be 
obtained (quoting Reference No. A.397) from_ the 
CHIEF SUPERINTENDENT, Royal Aircraft Esta- 
blishment, South Farnborough, Hants, to whom it 
should be returned not later than 31st December, 1929. 


3947 





ir Ministry. 
DIRECTORATE OF TECHNICAL 
DEVELOPMENT 
TEST ASSISTANTS REQUIRED for 
work in connection with aerodynamic 
and structural investigation of aircraft, 
Candidates should have had technical 
training to B.Sc. standard in Pure and Applied 
Mathematics and Mechanics or Engineering, and some 
works and drawing-office training and experience. 
Experience in aerodynamic or structural strength 
calculations an advantage 





Salary about 60s. plus Civil Service bonus per 
week. (Present equivalent of 60s. plus bonus is 
£4 12s. 7d.) 

Preference given, other things being equal, to ex- 
Service men 

Apply (quoting Reference No. A.304/5), stating age 
and full pertic ore of experience, to the CHIEF 
SUPERINTENDENT, Royal Aircraft 


eemnens ~~ tm 
3946 


South Farsboroash. Hants 


rown Agents for the 


COLONIAL rer \VERNMENT 
APPOINTMENTS. 


APPLICATIONS from qualified candi- 
dates are INVITED for the following 

POST 
M/1869..-ASSISTANT ENGINEER REQUIRED 


by the GOVERNMENT of IRAQ for the Irrigation 
Department for two years’ probationary service, with 
the possibility of an extended contract for ten years. 
Salary Rs. 650 a month, rising by annual increments 
of Rs. 50 a month. Free passages out and home again 
on satisfactory termination of agreement. Candidates. 
unmarried, 25 to 26 years of age, must have passed 
Sections A and B of the A.M.L.C.E. examinations or 
hold professional qualifications recognised by the 
Institution of Civil Engineers as exempting those 
examinations. Should have had one or two years’ 
useful experience since taking their degrees, prefer 
ably in (a) Mechanical Excavation, and (Bs) Well 
Boring. An advanced knowledge of Mathematics and 
Physics which could be applied to hydraulic research 
is also desired. 
Apply at once by 








letter, stating age and full par- 


ticulars of qualifications and experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W. 1, quoting M/1869. 3979 





City of Londonderry. 


BANAGHER WATER SCHEME. —RIVER 
OYLE CROSSIN( 
DREDGING AND MAIN Lay ING. 

TENDERS are INVITED from firms having prac 
tical experience of Subaqueous Work and Main Laying, 
for the PROVISION and LAYING of a DOUBLE 
LINE of 12in. STEEL PIPES, with CAST STEEL 
BALL and SOCKET JOD NTS, in a trench to be 
formed under the bed of the River Foyle. The river 
is tidal, about 1125ft. wide and up to 35ft. deep. 

Plans, specification, bill of quantities, and form of 
Tender may be obtained from the Engineer, Mr. W. 
Criswell, M. Inst. C.E., Guildhall, Londonderry, on 
payment of the sum of Five Guineas, which will be 
returned on receipt of a bona fide Tender and return 
of all drawings and documents. Further plans and 
data are available for inspection at his office. 

Sealed Tenders, endorsed ‘‘ Tender for River Foyle 
Crossing,’’ are to addressed to the undersigned and 
delivered at his office not catee than 3 p.m. on Mon- 
day, the 10th February, 193¢ 

The lowest or any ender’ will not necessarily be 
accepted. 

F. HENRY MILLER, 
Town Clerk. 

Guildhall, Laptenterey. 

Dece . 1929 se24 
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“Ghost” 
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PUBLIC NOTICES 


PUBLIC NOTICES 





| )raughtsman Wanted 


for Commercial Motor Vehicles, expe- 


rienced in Chassis Design. Applicants 
must be British subjects and have 
served apprenticeship in engineering 
works. 





Salary (including variable bonus 
at present level) approximately £233-£26 


6 
according to ability and experience. Pre 


per annum, 
ference for ex-Service man. 


returnable by 24th instant, may 

SUPERINTENDENT OF 

Royal Arsenal, Woolwich, 
3921 


Application forms, 
be obtained from CHIEF 
ORDNANCE FACTORIES, 
8s -E. 18. 





Armstrong College. 


NEWCASTLE-UPON-TYNE. 


IN THE UNIVERSITY OF DURHAM.) 


COURSES fcr the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.Sc. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI- 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 


years’ residence. 


recently been 
equipped for 


The engineering laboratories have 
extended, and all Departments are 
advanced tutorial and research work. 


Full particulars 
application to 


of the Courses may be had on 


THE REGISTRAR, 


Armstrong College, 


3708 Newcastle-upon-Tyne. 





F° SALE, THEODOLITES. 
DRAWING INS STRUMENTS, SECOND - HAND. 

on’s $38, High itelbore. W.c, 
posite Gray's Inn- 


F°234 SALE. EVELS. 
WING INSTRUMENTS, SECOND - HAND. 
CLARKSON’S, 888, High Holborn, W.C. 





(Opposite Gray's "ess road). Ex. 








1 


AND 


etro 


SCTRIC 
ROAD, 


The Metropolitan Water 


for the SUPPLY 
TURBINES with CENT 


and ERECTION of FOUR 
RIFUGAL PUMPS and TWO 


litan Water Board. 


TENDERS FOR THE SUreLY OF FOUR 
STEAM TURBINES WITH CE 
TWO ELE 

st RBITON PU MPING 
SURBITON. SURR 


REY. 
Board invite TENDERS 
STEAM 


ELECTRIC GENERATORS at their Surbiton Pump- 


ing Station, 


Portsmouth-road, Surbiton, 
Forms of Tender, conditions of contract, 


Surrey. 
specifica- 


tlon and drawings may be inspected without payment 
of a fee at the offices of the Board, Chief Engineer's 


Department 


(Room 173), 


llth December, 1929. 

Contractors desirous of tendering may obtain the 
necessary documents from the Chief Engineer on pro- 
duction of an official receipt for the sum ree 


Guineas, 


which must 


be deposited with 


on and after Wednesday, 


the 


Accountant to the Board and which will be returned 
on receipt of a bona fide Tender accompanied by all 


the above-named documents and drawings. 


Such 


payments and applications must be made between the 


hours of 10 a.m. 


12 noon). 


Cheques must 


and 4 p.m. 


(Saturdays 10 a.m. and 
be made payable to the 


Metropolitan Water Board and not to individuals. 


Tenders 
the Clerk 


Turbines, Surbiton,”’ 


of the B 
Tuesday, ¢ 


encl osec 
of the Board 
must 


2ist January, 1930 


1 in sealed envelopes, 
and endorsed 


addressed to 
“ Tender for 
be delivered at the offices 


oard (Room 122) not later than 11 a.m. on 


The Board do not bind themselves to accept the 
lowest or any Tender. 


G. 


Offices of the Board, 


173, 


Rosebery-avenue, 


8rd December, 1929. 


F, STRINGER, 
Clerk of the Board. 


E.C. 1, 
3909 





he. 


Madras 


tare TENDERS for : 
)M 


ETALS (comprising Brass Rods, Sheets, 
Copper Gauze, Copper Ingots, 
Sheets, Tubing and Wire, Lead Sheets, 


Ingots, &c. &c.). 


(2) 400 


by 2 p.m 


Tender forms obtainable at address below H 


Guinea each is not returnable 


ONS. 


. which 


and Southern 


AHRATTA RAIL WAY COMPANY, Limited, 


Wire, 
Plates, Rods, 
Zine 


2 aa AXLES for CARRIAGES and 
G 
Tenders are due in on Tuesday, 


7th January, 1930, 


fee One 


The Directors do not bind themselves to accept the 
lowest or any Tender. 


Compan 
25, 


"2 O 


Westminster, 8.W 


iffices : 
uckingham Palace-road, 
1. 


$963 


PUBLI 


c 


NOTICES 





and SURPLUS 
Bea 


works 


on_ Tuesday, 
The Board 
highest or any Tender. 


tate Electricity Commission 


arge 
able under 


etropolitan Water Board. 


a oy OF Cneek er E AND SURPLUS 


The Metropolitan Water Board invite TENDER® 
for the PURCHASE and REMOVAL of OBSOLETE 
PLANT comprising 4 
Pumping Engines 
dia. 
and 8 Cornish Boilers, 
. with Fittings, 
Works, Portsmouth-road, Surbiton, 
The plant may be inspected at the poi og mentioned 
and 4 p.m 
noon Saturday) on application to the Resident 
Engineer. 
Forms of Tender and conditions of contract may be 
obtained from the Chief Engineer by personal appli- 
cation at the offices of the Board (Room 156) or upon 
forwarding a stamped addressed sack envelope. 
Tenders, enclosed in sealed envelopes, addressed to 
the Clerk of the Board and endorsed 
Obsolete and Surplus Plant,’’ 
offices of the Board (Room 122) not later than 11 a.m. 
Sist December, 1929. 
do not bind themselves to accept the 


long, 


between the 


Cam of the Board, 
73, Rosebery -avenue, 
r, 1929. 


10th Decembe 


7ft. 


hours of 


10 a.m. 


and 
by 28ft. 
5ft. 


long, 
Sin. 


Surre 


G. F. STRINGER, 


EC, 


Clerk of the Board. 


1, 





OF Ma AUSTRALIA, 


22-32, WILLIAM ne 


REET, 


STRA 


rvtit MELBOURNE, 
TENDERS are hereby INVITED for the SUPPLY, 
0 


for HIGH-PRESSURE SERVICES at Yatlourn Power 
Station Extensi in with 58 





No, 30/5. 
Copies of Tender form, specification, drawings, &c., 
be available upon 
General for egenta, 
London, Englan 
£2 2s. tor set of two copies complete, return- 
certain conditions as specified 
= pane of tendering. 
+ DO! 
Tenders, - prescribed form, properly endorsed and 
addressed a anied by a preliminary deposit 
of £50, mest be deltvered to the undersigned 
Melbourne not later than 3rd March, 1930, 
The Commission does not bind itself to accept the 
lowest or any Tender, 


3908 


urnable 


accom p; 


application to 
Victoria House, The Strand, 


Extra copies £1 1s. 


W. J. PRICE, 





ve had 
the design 
works, ¢@.g., 


(based 
to £310 a 


The London County 
TIONS for TWO APPOINTMEN 
staff as ASSISTANT in the First Class (Technical) in 
the Chief Engineer's Department. 
already in the Council's service, 
years of age on 
Corporate Members of the Institution of Civil Engi- 
neers or have passed Sections A and B 
ciate Membership Examination of the Institution ot 
Civil Engineers or have taken a 
the Institution as exempting therefrom. must 
hav experience of surveying and levelling and of 
engineering 

The scale 


on pre-war cond 
year, 


Applications must 
copies 
obtained by sending a stam 
envelope r 
Clerk of the commend 
Bridge, 8.E. 

Forms — be returned by 7th January, 1930. 

Canvassing disqualifies. 


3957 


of which 
(marked 


MONTAGU H. 
Clerk of the London County Council. 


dministrative 


LONDON. 
Council 


7th January, 


and construction of 
sad, sewer and bridge work. 
of salary attaching to the appointments is £250 a year 
rising by £15 annually 
thence by £20 annually to £350 a 
. With present temporary fluctuating additions 
the remuneration is about £361 to £485 
revision of the temporary additions is 
place not earlier than ist January, 1930. 


itions), 


County 


Candidates, 
1930, and 


degree recogni 


civil 


made on the official 


be 
(with full 


particulars) 

dressed foolscay 
Engineering Assistant **) 
The County Hall, 


cox, 





SITUATIONS 
COPIES oF TusrTmomta.s, 
SPECIFICALLY 


OPEN 


NOT Oxremats, Uriess 
REQUESTED. 





JANTED, 


State age, ex 
BROWN and 
Works, Huddersfield. 


SONS 


ENGINEERING ESTIMATOR, 
good knowledge of Modern Production Methods. 
rience, and salary required.-DAVID 
(HUDDFD.), 


Ltd., 





nection with 


ANTED, MAINTENANCE 
Large 


ENGINEER in Con- 
Iron and Steel Yorks. 
Candidates’ age must not exceed 35 years and must 
have had an Iron and Steel 
rienced in the Installation and Upkeep of all Plant 
connected with Iron and Steel 
and control of men, 


Works training, expe- 


Works. the organisation 
and sound technical education, 
Applicants to give full details of their works expe- 
rience and educational training, copies of 
and also salary required.—Address, 
neer Office. 








SITUATIONS OPEN (continued) 
Page 2. 


SITUATIONS WANTED, Page 2. 
AUCTIONS, Page 
MACHINERY, &c., WANTED, Page 88. 


88. 


EDUCATIONAL, Page 2. 
PATENTS, Page 2. 


BUSINESSES and PREMISES 
(For Sale, etc.). 


Page 88. 


PARTNERSHIPS, Page 2. 


MISCELLANEOUS, 


Page 2. 


AGENCIES, Page 2. 
Pages 2 and 4 


FOR SALE, 


WORK WANTED, 


Page 2. 


FOR HIRE, Page 2. 


For Advertisement Rates see 


Leader Page. 








Compound 
Fittings, 


dia. by 
at ther Surbiton 


** Tender for 
must be delivered at the 


the Agent- 


invites APPLICA- 
TS on the permanent 


must be under 40 
must be 


of the Asso- 


@ue to take 


Westminster 


Park Gear 
3943 A 





3904, The Engi 
3004 A 
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SITUATIONS OPEN (eont!nued) 


for Grinding Wheels, 





\ TANTED, SALESMAN 

indoor and outdoor. Technical and practical 
knowledge necessary, also knowledge of French an 
advantage.—Address, stating anion, wets 





&e., P6485, The Engineer Office. 
N Excellent OPENING from January Next is 
i available for a MAN between 25 and 30 to take 


over the General Management of an established Firm 
of specialised Engineering 


engaging in the supply 

Equipment. Works and sales experience indis- 
pensable. An investment of between £2000 and £3000 
will be required. Starting salary £3/400 per annum 
plus interest on capital. Full references will be asked 
and given in first instance. Detailed particulars in 


application will save unnecessary interviews. Agents 
ignored.—Address, 3973, The Engineer Office. 3973 a 





Caan AL ENGINEER.—A Large ENGINEERING 


FIRM REQUIRES the SERVICE of a SENIO 
CHEMICAL ENGINEERING DRAUGHTSMAN. He 


will be required , 0 take aoe and develop the 
** chemical plant "’ section, able to conduct sales 
correspondence, and to —E, @ definite quotum of 
orders for heavy plant. The fullest particulars, 
including salary required, to be stated.—Address, 
3038, The Engineer Office. 3038 A 


NLERK of WORKS WANTED Early in the New Year, 
to Superintend the Construction of a Jetty of 
Reinforced Concrete Piling and Superstructure in tidal 
water on South-East Coast. Applicants must have 
had good experience in similar works. 

Applications, stating age, experience, accompanied 
by recent testimonials relating to similar works, to be 
addressed to “* Y, D.,”’ x, Charles Barker and Sons, 

Budge-row, E.C t 3907 A 


QUANTITIES CLERE, Con- 
Carbonising Plan WANTED 
to GAS CH AMBERS AND 





Lti., 31, 





| pen and 
4 versant wit 


IMMEDIATELY.—Apply 
COKE OVENS, je. Artillery House, Artillery-row, 
Westminster, 8.W. 3054 Aa 





SITUATIONS OPEN (continued) _ 


UGHTSMAN REQUIRED. Progressive -Open- 

ing for a live man with knowledge of Heavy Oil 
Engines.—Address, giving age, qualifications, and 
salary required, 3939, The Engineer Office. 3939 a 








RAUGHTSMAN WANTED, Age About 24, Expe- 

rienced in General Motor Car design.—Write, 

stating experience and salary required, to the SECRE- 
TARY, The Skefko Ball Bearing Co., Ltd., Rw 





(HAESSLE DRAUGHTSMAN WANTED, with Good 
, general experience and sound knowledge of 
Mechanics, for work in connection with the application 
of Ball and Roller Bearings.—State age, experience, 
and salary required to SECRETARY, kefko 
Ball Bearing Co., Ltd., Luton. 3926 a 





D*yeereeax. Jig and Tool, WANTED AT 





NCE.—-Apply, giving all particulars, to 

WORKS OFFICE, Westwood Works, Peterborough. 
3968 A 

REQUIRED, About 30 Years of 


I RAUGHTSMAN 
age, by a Large Firm of Furniture Manu- 
facturers, for the Engineering Department at their 
Tottenham works. 


Applicants must have had a good mechanical 
training, and a preference will be given to those wit 
experience in the design of Modern Woodworking 
Machinery. 


The position holds out good prospects for the right 
and all applications will be treated in con- 


man, 
fidence 

Aapy by letter, statins age, experience, and salary 
required, to ‘‘ DRAUGHTSMAN,” Harris Lebus, 
Finsbury Works, Tottenham, N. 17. 3064 A 





p™ GHTSMAN REQUIRED IMMEDIATELY. 
with thorough knowledge of Aluminium Die 
Casting and Die Design, Detailing and Automcbile 
Engineering. Resident in London district preferred 
—Only those possessing the required knowledge need 
YEERING CO., 








JOR POSITION as WORKS MANAGER, London | apply to the AUTOMOTIVE ENGIN 

k area, highly qualified and experienced Electro. | Ltd., 104, The Green, Twickenham, Middx. 3952 a 

plating Engineer, accustomed modern methods 

organisation and production. State age, full expe- RAU GHTSMAN, Senior, with Good Experience of 

rience and salary required. Applications treated A.C. and D.C: Motors and Generators.—Address 

strict confidence.—Address, 3948, The Engineer Office epplietions. stating age, experience, and salary 

3048 A required, 3962, The Engineer (Office. 3062 A 

| ONDON REPRESENTATIVE REQUIRED by RAUGHTSMAN WANTED, with Up-to-date Ex- 

4 Large Engineering Company. Must be first-class perience on Medium-size Reciprocating Pumps 


salesman possessing good general knowledge of every- 
day engineering and chemistry; previous experience 
essential Own car an advantage. Salary, com- 
mission aad expenses, with excellent prospects for an 
smbitious man.—Address, giving age, salary required 
and fullest references, 3920, The Engineer gee. 

A 





ATE- FIXER REQUIRED AT ONCE in London 
for General Engineering Factory engaged on vey 
high-class production.—Address, stating age, 
rience, giving names of previous employers in date 
order, and salary required, 3961, The eee > orem 
A 





GENERAL MANAGER for 
Traffic training and fluent 


I EQUIRED SHORTLY, 
giving expe- 


Railway in Spain. 


Spanish absolutely essential.— Write, 
rieace, testimonials, to *‘ W. D.,"" c/o Street's, 6, 
Gracechurch-street, London, E.C. 3. 3980 4 





the ae REQUIRED for Constructional Engi- 
neers, with connections in London and South 
Coast.—Write, stating age, oplery required, and full 





particulars, to Box 265, c/o < . King and Son, 10, 
Bolt-court, Fleet-street, E.C 982 A 
ryF\CUTOR WANTED, Qualified Civil Engineer, to 


prepare young man for civil engineering examina- 


tion.—Address, 3937, The Engineer Office. 3937 A 





ya REPRESENTATIVE REQUIRED by 

well-known Steam and Internal Combustion 
L.comotive Builders. Good connection with collieries, 
quarries, gasworks, &c.—Address full particulars, 
3969, The Engineer Office. 





yous ENGINEER REQUIRED for Large Manu- 

facturing Firm in Lancashire (not engaged in 
eagineering), to Take Charge of Machinery and men 
on production; must be good organiser and capable 
mechanical engineer. Works maintenance engineers 
need not apply. Applicants to enclose copies of recent 
testimonials and to state age, experience and salary 
reguired.—Address, 3932, The Engineer Office. 3932 a 








b IGHLY QUALIFIED CHEMICAL 





ENGINEER, 


of all types. Age 25 to 35.—Address, stating expe- 
rience, age, and salary required, 3966, The Engineer 
Office. 3966 A 





RAUGHTSMAN WANTED by Makers of all Kinds 

of Hand- 7k Lifting Tackle, including 

Jacks, Blocks, Winc es, &c. Must have experience in 

similar work.—Ade ress. stati ng age, experience, — 
salary required, 3467, The Engineer Office. 3967 


UNIOR DRAUGHTSMAN REQUIRED IMME- 
DIATELY, with knowledge of Die Casting, Jig 
and Tool Design cs RN Bye 
Write, stating age uired, to 
the AUTOMOTIVE. ENGINEERING *t0.. L Lid. i104, 
The Green, Twickenham, Middx. 3953 


RAUGHTSMAN, with Experience Design of 

Laundry Machine, REQUIRED IMMEDI A" TE. LY. 

— Adare p tating 268, experience, and salary required, 

to LIST BROS.., sauatey Engineers, Nightingale 
Vale, Woolwich 8.B. 3935 A 


2 DRAUGHTSMEN REQUIRED for London Office, 

with experience of Steel Works Furnaces and Gas 
Produesr Plant.—Apply by letter only, stating age. 
a i ae salary requi and when at liberty, 














to STEIN and ATKINSON, Ltd.. 47, Victoria-street. 
S.W. 1. 3951 A 
7ANTED, an Experienced FOREMAN, to Take 


\ 


Charge of a Gear Cutting Department employing 
between 50 and The work covers an exten- 
sive range of gearing, from spur gears 6ft. diameter, 
internal and external, bevels to 16in., and precision 
worm gearing to 16in. centres, 4ft. diameter. Only 
gear cutters capable of taking full responsibility for 
the department and turning out a high-class product 
at an economical price need apply. Applicants should 
state age, full details of experience, salary required, 
ond when at liberty.—Address, 3929, The Engineer 
ffice. 


929 A 





EQUIRED by Structural Steel Works in India, 

‘OREMAN, age not over 30. Must have held 

similar position in this country.—Reply, fully stating 

age, es eae training, present work, and wages or 

salary, “ZT. 655,"" c/o Deacon's Stversntas 
39 





with wide experience, commercial 
and factery operation ; proved experience, ability and 
highest credentials essential.—Address full particulars, 





3959, The Engineer Office. Communications treat 
confidentially. 3959 A 
OUNG MAN WANTED (Age 25-30), with Good 


Y 


Routine, 


experience of Structural Steel Work and Office 
to assist in supervision of erection contracts. 





—Write, giving full particulars and state salary 
required, to Box No. 868, W. 8. Crawford, 18 233, 
High Holborn, W.C. 3942 a 
\ TANTED at London Office, SENIOR and JUNIOR 
STRUCIURAL DRAUGHTSMEN. pe 
Theatre Steel Work an advantage. Good prospec 














Apply. giving full particulars, to Pha be peri 1. 
DALE), Ltd., 104, High Holborn, W.C. P6495 a 
WANTED. Experienced ESTIMATING DRAUGHTS- 
MAN, fully accustomed to Steam Engines, 
Boilers, and General Machinery. State age, career, 
and salary required.—Address, 3941, The Engineer 
Office 39041 A 
W ANTED, Good STRUCTURAL DRAUGHTSMEN 
for Power Station Construction. aunt full 
particulars and salary required, 8ST. UCTURAL 
DEPT., Babcock and Wilcox, Farringdon-street, E.C. 
P6500 a 
ious 7 IMMEDIATELY, East Midlands Dis- 
MECHANICAL ENGLNEERING 
DRAUG if TSM AN, with first-class knowledge of Steam 
ngines and Boilers. State age, experience, and 
salary required.—-Address, 3927, The Engineer Office. 
3927 a 
\ TANTED, JUNIOR DRAUG ages" Ex 
rienced in Rotary Compressors. REQUIRED 


IMMEDIATELY State age, rience, and salary 





J xpe 
required.—REAVELL and COMPANY, Ltd., spewich. 
8070 A 
| ETAIL DRAU GHTSMAN REQUIRED Ser High 
and Low-pressure Air and Gas Compressor Work. 


giving age, experience, and salary required. 
Engineer Office 3950 A 


| RAUGHTSMAN.—Fully Competent MAN RE- 
QUIRED, used to designing and detailing Steam 
1 Electric Apply, with full par- 
ticulars of experience - to H. J. 


Address 
50, The 





Jib Cranes, &c.— 
and salary required 





Agency, Feastunch- avenue, London. 
RADIAL MACHINE 
TO M 


W4stEe. parLiina 
‘ORS. ust used to accurate work 
on Steel Castings.—Reply to the NATION AL STEEL 





FOUNDRY (1914), Limited, Kirkland Works, Leven, 
Fife. 3974 A 
Expe- 


Wy 4ez2D, TURNERS or MACHINISTS, 
rienced in operating Bullard Vertical Boring 
Mills or es Machines. Must have experience of 





Steel Castings.—Reply to the NATIONAL STEEL 
FOUNDRY (1914), Limited, Kirkland Works, Leven. 

Fife. $976 Aa 
Wecrntar VERTICAL MILLING MACHINE 
CPERATORS. —ae used io handling Steel 
NATIONAL STEEL 


— Reply the 
FOUNDRY (914), Limited. Kirkland worm, 0 oe 





4 be or MACHINISTS WANTED, to Operate 
bert No. } or 20 Combination Turret Lathes. 


Must be used Steel Castings.—Reply to the 
NATIONAL STEEL FCUNDRY (1914), Limited, 
Kirkland Works, Leven, Fife. $975 a 





SITUATIONS WANTED 





M.1.C.E., A.M.I. Mech. E. (39), Railway Loco- 
motive works, D.O., running shed, motor, tram- 
mechanical ex ence, also — 


the 


way and general 


works and commercial experience, long and successf 
ante control of large staffs, DESIRES 
Address, P6472, The Engineer | Office. P6472 B 





HARTERED CIVIL ENGINEER (39, Married), 
long experience (as resident engineer and con- 
tractors’ — of public works, reinforced concrete, 


cement &c., will 
ENGAGEMENT. Woul 
Details and references at interview to 
Address, P6468, The Engineer Office. 








Cas. .—~-Middle-age MAN REQUIRES SITUA- 
. Shorthand, Jvocariting. filing, 
telephone. 


years engineer's office.—Address, 
P6498, The Engineer Office. P6498 B 






SITUATIONS WANTED (continued) 


PATENTS 








ECHANICAT, 


Glasgow Academy and 


official experience 


ENGINEER, 31 Years, Educated 
Allan Glen's, 9 years’ 
large up-to-date railway worksho 


in India, home studying, OPEN to ENGAGEMENT 


in East, 
tine. 


Sound usefu 
—** ENGINEER,” 


India, Burma, Ceylon, or Egypt or Argen- 


1 technical and practical knowledge. 
Wm. Porteous and Co., Glasgow. 
"6489 B 





Worse MANAGER, 


CHANGE. 
structional work. 
methods. Disci 
Engineer Office. 


A.M.I. Mech. E., SEEKS 
Wheels, pressed products, con- 
Accustomed to mass production 

plinarian.—-Address, P6488, The 

P6488 &B 





PARTNERSHIPS 





GENUINE ¢ 
TOk 


)FFER.—The MANAGING | DIREC. 


R SALE at Advantageous Terms, BRITISH 

PATENT No. 314,409, ** Crude Oil Com- 
bustion Turbine, Al Standard Type,”’ for 
cash, royalty or part share in company. 


Glasow, 
3933 u 


Information from JULIUS FRASE, 
Bezirk Potsdam, Germany. 











T is DESIRED to SECURE the Full COMMERCIAT 


DEVELOPMENT in the United Kingdcm of 
BRITISH PATENT No. 259,792, or relates to 
Apparatus for Handling Materials Ie: ither by way 








of SALE or the GRANT of LICEN 
terms.—For particulars apply, 
Chancery-lane, London, W.C. 2. 


ES ~ reasonable 
PHI: LIPS'S. 70, 
3080 u 





of a well-known concern with 


engineering, &c., occasionally hears of —- good 


opportunities for capital investment. 


He would LIKE 


to GET into TOUCH with PARTIES likely to be 


interested in sum 
developments, wh 
be thoroughly in 
to invest his own 


would be required, 


references submitt 


be ignored.— Address, 39 


ns Of between £500 and £5000 for 
ich, before being submitted, would 
vestigated. He would be prepared 
n capital. A preliminary interview 
and bankers, trade and other 
Agents and intermediaries will 
72, The Engineer Office. 


ed. 








3972 © 
EDUCATIONAL 
(\orrespondence Courses 
OF PREPARATION FOR THE 


Examinations or the 
INST. OF CIVIL ENGINEERS, 
INST. OF MECHANICAL ENGRS., 
INST. OF SF St oe pon ENGRS., 


UNIVERS 


F LONDON, &c. 


are personally conducted by 


Mr. Trevor W. Phillips, 


B.Se., Henqum, 
Assoc. M . w wy 


Engineering, London University, 
A.M.I. Struct. E., M.R.S.1., 


Chartered Civil Engineer, &c. 
For full i and advice apply to :—36, DaLn- 


STREET, LIVERPOOL 
65, CHANCERY-LANBE, 


OFFICE : 


(Tel.. Bank 1118). Loxpon 
r.C. 2. Ex. 





XFORD fey ge COLLEGE, Beau- 


ment 
A.M.LM.E., 
London Univ. 
tutors. Speci 
Dec. Sist. Month 


ouse, Oxford 
A.M.L, 
B.Sc. 


Guaranteed Courses for 
C.E.. A.M.LE.E., A.M.LA.E., 
(Eng.). Low fees. Over 50 
reductions for enrolments qotaee 
ly payments arranged. P6400 





AGENCIES 





NGINEER A¢ 
nection for, 


iENT, 16 Years’ South Wales Con- 
and still representing famous firm 


(collieries, works, public es, &c.), DESIRES 
ADDITIONAL AGEN cs Own office, car, &c.- 
idress, 
P6404, The Sasinaer Office. P6494 D 


IRM of ENG 
are WILLIN 
nical 
counties for leadi 
industrial 
The 





Representation 


machinery 
Engineer Office. 


SERS, with Good Central Offices, 
G to TAKE UP AGENCY or Tech- 
in Hampshire and adjoining 
ng manufacturers of engineering and 
and stores.—Address, P6457, 
P6487 D 





‘IRM of Old-established London Metal Merchants, 
in close touch with home and export markets and 








with trained staff and good office accommodation, 
WISH to REPRESENT First-class MANUFAC- 
TURER of GALVANISED and BLACK SHEETS.— 
Address, P6492, The Engineer Office. 
P6492 D_ 
MISCELLANEOUS 
| O YOU SEEK A PUBLISHER? MSS. ef all 
kinds required for immediate publication. 
Advice, Lists, and Booklets of Commendation free. 
Established 30 years.—Messrs. STOCKWELL, Ltd., 
29, Ludgate-hill, London. 2383 1 





ENGINEERS. 


CAN'T WE 


is the chance to prove that you 


All we ask 


earn £300, £400, £500 per year and more. 


are doing it, and 
unrivalled 


help you, whether 


GET TOGETHER? 
can 
Other men 


you can do the game. We have an 


and world-wide organisation waiting to 


you be novice or expert. If you 


wish for something more than a ‘* bread and-butter "’ 


job you owe it to yo 


f to investigate our Service 


Our handbook, ““ ENGINEERING OPPORTUNITIES,” 


has pointed the way to 


your fellows.  S 


i 
anical, Motor and 


article Professor A. 


you are missing. 
free. 


better things to over 20,000 of 

contains details of A.M.I. Mech. E., 

ee Seek. Se Struct.E., 

1 .. and outlines Home- 
Elect 


Tical, Mech- 

Wireless Engineering. Jn a brilliant 
M. shows clearly the chances 
The Book and our Advice are quite 


We guarantee 


NO PASS-NO FEE. 


Don’t miss thi 


s opportunity. Send a postcard— 


NOW (state Branch, Post or Exam.) 
BRITISH aa OF ENGINEERING 


ECHNOLOGY 
ak 29, Oxford- street, London, W.1 
P6467 1 





22, Shakespeare Hi 
AKE YOUR 


N POUND. 
£5 per ton. Rec 


cost saved in one year; 10 per 
when satisfied. — Address, P6493, te Engi- 


per cent. 
neer Office. 


OWN CASE-HARDENING COM- 
Materials and labour cost under 
ipe for sale by the Inventor. Price, 
cent. down and 90 


31 





~TAINLESS STEEL OF ALL GRADES.—LARGE 


sERS, extending 


SP ECIFICATIO 
most modern ~A 


present equipment, DESIRE 
ATIONS for latest and 


and QuoT 
TMENT. 


of PLANT for HEAT TREA 


PICKLING and POLISHING of SHEETS up to 8&ft 


long by 4 
heat treatment pl 


ft. wide, and bars up to 16ft. 


peng. The 
fi 


ant preferably to 


Extended as r the supply of this equip- 


ment and refere: 
Address, 3034. 


resent users desirable. 
"The Rasinesr Office. 3034 r 





OMBUSTION ENGINEER (23), with Good All- 
round practical training and excellent theoretical 








COLES, Ltd., London Crane Works, Derby. 3958 A knowledge, SEEKS SITUATION.—Add , $981, The 
as % - sical - Engineer Office. 3981 B 
| De GHTSMAN REQUIRED for Asphalt Works, — 
experienced in Heavy Conveying and Crushing XPSRIENCED ENGINEER. at cium Chief 
Plant. Small firm opening own drawing-office. Good industrial concern, stew 6 WISHES 
Pe darens stating age, qualifications, and 1 POSITION ¥. Peedi The oat Banc: 
d ress, g n e. . Saiary — eo 
equired, P6497, The Engineer Office. 6497 A = P6421 B 
RAUGHTSMAN REQUIRED for Temporary Work aR Furs: Nearly 20, SEEKS SITUATION as 
D (about six months), experienced in General Engi- ] OR DRAUGHTSMA ae tg 7 MIME 
neering and Factory Layout.—Address, 3955, The Suacless course of d 
Engineer Office 3955 A Accept low wages to commence--Address Pease. The 
Engineer Office. P6486 B 











See large advertise- 
ment next week. 


he Power Plant CI 


WEST DRAYTON - MIDDLESEX 














CHANICAL ENGINEER and ey ts izes 
TRES POINTMENT. 


class ee DES 
Exceptionally b: hes initiative skili 
and capacity for detail : ; efficient draughtsman, fluent 
French. Excellent record.—Address, L. M,, 24, St. 
Mark’s-road, North Kensington, W. 10 P6482 





ECH. ENGINEER, Public School, 
URGENTLY REQUIRES POST. 

of engineering. Accept position tm work 
engineering a ey BA 


engineer. London .— Write, wo 5 182, 
Willings 86, Strand, i wie. 2. 757 B 











he Acid Test of Tutorial 
_Efficiency— Results. 


Read ypical 
Results of T-1.G-B. Students :— 
*My salary bas been 
J. B. M., Huddersfield. 


Promotion and Employment 
80 per cent.”"— 


“* I have secured a post through the medium of your 


Gazette, th 
position. ee 
‘I was in a ru 


had been continually putting off taking the 


your course. 


quently my wee 
Med oy oer? b 


and, 
7Convincing 
satisfacto 


measure as it 
“ The 


anking you for assisting me to better my 


t, with practically no ambition, and 
Plunge into 
ow my work bas improved, conse 
—E. E. F., .- > 
been wice since taking 
MoM. Benita.” 


that The T.1.G.B. can produce 


evidence 
ry resulta for YOU in the al substantial 
has done 


yh other men is to be found in 
Guide to Success,’’ containing the 


Engineer's 
widest selection of Engineering Correspondence Courses 


in the world. 


Write TO-DAY for a FREE copy of this 112-page 
—_— stating the branch, post or exam. that interests 
7°The .1.G.B. Guorentese Training until Successful 
THE ‘OLOGICAL INS OF GREAT 
ht ban ‘ESTABLISHED 1917). 

|) 76, TEMPLE BAR HOUSE, LONDON, E.C. 4. 


260,465 260,146 

260,466 266,526 

261,225 261,956 

261,500 256,865 

2 866 260,464 

258.790 
|} for various “‘ Improvements relating to Presses for 
Drawing and Working Sheet Metal.” DESIRE to 





ING’S PATENT AGENCY, Ltd. (B. T. KING, Regd. 
Patent Agent, G.B., U-S., and Can.). Advice. 
handbook and consultations on Patents and Trade 
Marks FREE.—146a, Queen Victoria-street, London, 
E.C, 4. 48 years’ ref. ‘Phone; Central 0682. 3319 # 





HE PROPRIETOR of BRITISH PATENT No. 


242.151, dated March 23, 1025. relating to 
“Chemical Fire Extinguishers,” is DESIROUS of 
ENTERING into ARRANGEM NTS by way of a 


LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—Al! 
inquiries to be add to B. SINGER, Steger Build- 
ing, Chicago, Illinois. 3881 H 


‘on 





PROPRIETOR of BRITISH PATENT Nos. 
dated January 4, 1921, relating to 


~ peseaninmtaie in Water-tube’ Boiler Settings ; "’ 
189,677 and 195,727, both dated January 38, 1922, 
relating to *‘ Improvements in Vertical Water-tube 
Boilers ** and ‘‘ Improvements in Water-tube Steam 
Boilers,"" respectively. is DESIROUS of ENTERING 
into ARRANGEMEN by way of a LICENCE or 
otherwise on reasonable terms for the purpose of 


EXPL OITING the above patents and ensuring their 
practical workings in Great Britain.—All inquiries to 

addressed to B. SINGER. Stecer Building, Cotcago, 
Lilinois 





HE PROPRIETOR of BRITISH PATENT No 
226.189, dated December 14, 1923, relating to 
** Improvements in Packaging Machines.”” is DE- 


SIROUS of ENTERING into ARRANGEMENTS by 
way of a LICENCE or otherwise on reasonable terms 
for the purpose of EXPLOITING the above patent 
and ensuring its practica! working in Great Britain.— 
All inquiries to be addressed to Mr. B. SINGER, 
Woolworth Bidg., New York City, N.Y., oo. 
1a 





was PROPRIETORS of BRITISH PATENTS Nos. 
257,402 58,779 





ENTER into ARRANGEMENTS by way of LICENCE 
or otherwise on reasonable terms for the purpose of 
EXPLOITING the inventions and ensuring their full 
development and practical working in this country 

All communications should be addressed to H. D. 
FITZPATRICK and ©O., 94, Hope-street, Glasgow, 
and 49, Chancery-lane, London, W.C, 2 3965 








FOR HIRE 


PUMPS and WELL-BORING TOOLS 
or Trial Borines and Deep Wells.— CHARDS 
pprer Ground - street, London, 8.5. 


*cO.. 
Thos No 0978 Hop. 

BATCHELOR, ARTESIAN WELL 

‘WATER SUPPLIES EXPERT). 








Largest Boring, Sinking, and Pum Plant. 
GRAVESE)? ORPORATION 
BORINGS to 14,000,000 Lae PER DAY (ONE 
GUARANTEED to 7,¢°* 


: bam 
Wires: Boreboles Lond on; Watershed, Chatham, 


ESTAB. OVER 150 YEARS. 





WORK WANTED 


ANTED to MANUFACTURE, SPECIAL ace. 
NERY or ENGINEERS’ A CES. Up- 
oa machine pliant for either heavy or medium 
Own foundry and pattern shop. EASTON 
aod JOHNSON, Ltd., Engineers, Taunton. Ex. mu 








Z. 3 sana —A — Bygiacn. The Albion 
Regenc eetminster, 8.W. 1 
fstablished Us10) UNDFRTAKE. “MACHINING and 
GENERAL WO . Lathes up to Sin. centres with 
Gap is, Cape ay Automatics for bar work, Radial 
and Vertical Drills, Planing up to 9ft. by 4ft. = 4ft.. 
Shaping, Milling, Gear Cutting to 36in. dis. 
External -“S urface Grinding, Hand ‘Forging. ‘Staal 
or c. 





FOR SALE 





S NEW, Powerful i¢in. Stroke WILKINSON 
é SLOTTER. Guaranteed perfect condition. Cost 
£400. Sell at £180. Inspection Central London. 
Telephone, Central ray ALLSOP and MASE, 26-30, 
Hlolborn- ‘vinduet, E.C. 1. P6499 a 


ABCOC K BOILERS FOR SALE.—Several in 
excellent condition, 200 1b. press, complete.—- 
Address, P6491, The Engineer Office. P6491 « 


BOILERS, TANKS and AIR 
RECEIVERS. 


New, several. 11ft. long by 5ft., ae. 80 Ib.W.P. 
Lancashire Boiler, 30ft. by 7ft. W.P. 
Cornish Boiler (1915), 24ft. by on de. 80 Ib. W.P. 
TANKS (oiler Shells), 30ft. by 8ft., extra heavy. 
Ditto. S30!t. by 7ft. 25ft. by 7ft. 


H. & T. DANKS (Netherton), LTD., 


Boilermakers and Engineers, Netherton, DUDLEY. 
3320 @ 








For continuation of For Sale Adver- 
tisements see page 4. 





OCOMOT! 


SUPERHEATER 


COMPANY I 


BUSH HOUSE ALDWYCH Ww. 
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A Seven-Day Journal 


Government Grants and Unemployment. 


In a statement issued by the Lord Privy Seal— 
Mr. J. H. Thomas—information is given concerning 
the total value of the grants approved, or in an 
advanced stage of negotiation under the Development 
Act, the Colonial Development Act and the Road 
Fund Act. Under Part One of the Development 
Act, relating to interest on loans raised by public 
utility undertakings, the present value of the Govern- 
ment’s grants amounts to £1,810,980. Under Part 
Two of the same Act, relating to grants towards 
the cost of carrying out schemes promoted by local 
authorities and statutory bodies, and designed to 
promote employment and economic development, 
the present value of the grants to which the Govern- 
ment is committed is £4,869,000. Of this sum 
£2,651,000 represents grants made towards the carry- 
ing out of schemes which will produce no revenue. 
The grants sanctioned under the Colonial Develop- 
ment Act are at present valued at £562,500. The 
biggest item under this heading is the grant made 
in connection with the construction of the Zambesi 
Bridge, an undertaking which it is estimated will 
involve the placing in this country of contracts 
to the total value of £1,000,000. Under the Road 
Fund Act, the grants at present approved amount 
to £24,354,209. The total value of the Government’s 
financial assistance, therefore, stands at present at 
£31,596,689. It is not possible to estimate the 
volume of employment which will be provided by 
the schemes receiving Government assistance under 
Part One of the Development Act. Under Part 
Two of that Act, the schemes towards which grants 
are being made will afford about 84,000 man-years 
employment. Under the Colonial Development Act 
the assisted schemes will give 5300 man-years employ- 
ment, and under the Road Fund Act the volume 
of employment is estimated at 100,000 man-years. 
The schemes under the three categories will, therefore, 
give employment to the equivalent of 189,300 men 
for one year. It is sufficient commentary on this 
figure to note that the total number of persons 
unemployed on December 2nd was 1,302,900. 


New Super Liners for Italy. 


ACCORDING to an official announcement of the 
Lloyd Sabaudo Company, a contract has now been 
signed with the Stabilimento Tecnico Triestino of 
Trieste, for the construction of a new passenger liner 
of about 45,000 gross tons, which will be employed in 
the company’s service between Italy and North 
America. After careful consideration of the various 
systems of ship propulsion, it has been decided to 
propel the ship by high-pressure geared turbine 
machinery of the latest type. The design of the 
boilers has been entrusted to Yarrow and Co., Ltd., of 
Glasgow, by whom the full working designs wil be 
supplied. A service speed of 26 to 27 knots is men- 
tioned, which will enable the voyage from Naples to 
New York to be accomplished in about seven days. 
It will be recalled that a short description of the San 
Marco Shipyard and the St. Andrea engine works at 
Trieste, where the new liner will shortly be built 
and engined, was given in our issue of October 18th. 
The proposal was originally made that the new liner 
should be named the “‘ Conte Azzurro,”’ but it has 
since been pointed out that as she will initiate 
a new class of ship with a greater speed than the 
liners of the “‘ Conte’ class, an entirely new name 
is to be preferred. The second super liner for the 
service of the Navigazione Generale Italiana, has now 
been placed with the Ansaldo Company, of Genoa. 
She will be generally similar to the Lloyd Sabaudo 
liner in her dimensions and designed speed. 


The Grampian Hydro-Electric Scheme. 


On December 6th, the Marquis of Bath’s Select 
Committee of the House of Lords met to dispose 
finally of the Grampian Electric Power Company’s 
Bill for the Loch and River Affric scheme for generat- 
ing hydro-electric power. On the previous day 
the Committee decided that the preamble of the 
Bill was not proved, and it followed this decision 
up on December 6th with a rejection of the part 
relating to the extension of the company’s existing 
area of supply. The chairman stated that it had 
been definitely decided that no part of the Bill 
should proceed, but he desired to make it clear that 
the decision did not prejudice in any way application 
for a special order for the extension of the present 
area which might be made to the Electricity Com- 
missioners. The decision of the Committee on the 
main proposals in the Bill is said to have come as 
a great shock to the promoters and as a surprise 
even to the opposition. It was almost generally 
accepted that the Bill would be passed after the 
blessing it received from the Electricity Commissioners 
coupled with the fact that the Central Board was 
prepared to purchase all the power the Grampian 
Company could produce. While it was expected 
that conditions would be imposed, the rejection of 
the scheme was considered to be highly improbable. 
The cost of the promotion of the scheme has amounted 


to many thousands of pounds, and the company 
has been extremely unfortunate. If the Bill had 
been passed, practically the whole of Scotland, 
except the large centres like Glasgow, Edinburgh, 
Aberdeen and Dundee, would have been under the 
control of the Scottish Power Company and its 
subsidiaries. 


Ministry of Transport Experimental Road. 


HatF-way between Slough and Hounslow, on the 
Colnbrook by-pass road, the Ministry of Transport 
has laid down an experimental section of road, 600 
yards in length, for the purpose of obtaining technical 
information concerning concrete roads of various 
designs and constructions. The experimental section 
was opened to traffic on Wednesday, December 11th, 
It is not actually a part of the Colnbrook by-pass 
road, but branches off from it at an easy angle, and 
rejoins it again at a similar inclination. The by-pass 
road has now been closed to traffic, so as to ensure 
that all vehicles using the road shall pass over the 
experimental section. The width of the carriageway 
on the by-pass road is 30ft., but on the experimental 
section the width has been reduced to 20ft., so as to 
secure only two streams of traffic, and the increased 
exposure to wear thereby entailed. The experimental 
concrete lengths to be tested were laid by the Ministry 
with the advice of a committee representing engi- 
neers, research workers, motor car users, and com- 
mercial vehicle owners. 


Air Surveying in Rhodesia. 


On past occasions we have made mention of the 
developments in the art and practice of aerial survey- 
ing, an entirely unsubsidised and commercially 
successful civil use of the aeroplane. Two British 
companies, the Air Survey Company and the Aircraft 
Operating Company, are organised for conducting this 
class of work. The first-named company, since its 
formation five years ago, has surveyed over 30,000 
square miles. The second-named company has been 
equally active, and in 1928 secured a contract for a 
large-scale survey of Rio de Janeiro. It is still 
engaged on that work. In addition, it has just com- 
pleted the survey of 12,000 square miles in Northern 
Rhodesia. It has now been authorised to extend its 
operations in Rhodesia to cover an additional area 
of 63,000 square miles, an area, that is to say, larger 
than that of England and Wales. This survey is to 
be carried out with the assistance of funds provided 
under the Colonial Development Act. The area to 
be surveyed is believed to be a potentially rich copper 
and mining region. It lies mainly north of a line 
drawn westwards from Broken Hill to the Angola 
frontier. It is of interest to learn that the work will 
be carried out by means of the special Gloster 
** Survey ”’ twin-engined machine which was exhibited 
at Olympia last summer in a partially completed state, 
and which we described and illustrated in our issue of 
July 19th. This machine can fly at 10,000ft., the 


normal height for photographic surveying, at a speed | 


of 134 m.p.h., and can not only fly, but climb to that 
height with one of its engines out of action. It is 
equipped with an “Eagle”’ automatic camera, 
which takes a hundred exposures at regulated intervals 
at one loading. The photographs will be taken 
obliquely on the system first developed by the 
Canadian Government Air Survey Department. 


Ship-to-Shore Telephony. 


A FEW days ago a ship-to-shore telephone service 
was officially opened to the public, and conversations 
were held between persons in New York, Washington 
and Atlantic City and other persons on the liner 
* Leviathan * 250 miles out at sea. From his office 
at 195, Broadway, Mr. Walter S. Gifford, president 
of the American Telephone and Telegraph Company, 
called up Commodore H. A. Cunningham, commander 
of the “ Leviathan,” with practically no more delay 
than is experienced in establishing communication 
with an ordinary telephone subscriber, and at both 
ends the voices of the speakers were clearly heard. 
About twenty persons listened to the conversation, 
and some of them held conversations of their own. 
The circuit was then shifted to Washington, and Mr. 
Britton, Chairman of the House of Representatives 
Committee on Naval Affairs, had a talk with Commo- 
dore Cunningham. Afterwards Mr. William H. 
Rankin, one of the guests at a hotel at Atlantic City, 
talked with Sir Thomas Lipton, who was a passenger 
in the liner. On the ship all the talking was at first 
done from a room on “B” deck, but ultimately 
the telephone service was connected with all the state- 
rooms. It is expected to be possible, when atmos- 
pherics are absent, to hold conversations with a ship 
as far as 1500 miles from the shore. A message 
has already been sent over 800 miles. 


A Dearth of Marine Engineers. 


A REPORT which has been drawn up by the Society of 
Consulting Marine Engineers and Ship Surveyors, 
dealing with the present shortage of marine engineers 
and suggesting some remedial measures, has recently 
been submitted to the Board of Trade, the Shipping 
Federation and the Chamber of Shipping. Figures 
are given to show that, while a larger number of ships 
is now being built and more complicated main and 





auxiliary propelling machinery is being installed, the 





number of certificated engineers available to operate 
them has diminished. The Society in its report 
considers that the present eighteen months’ 
qualifying period before the examination is taken is 
too long, and that a period of twelve months should 
be reverted to. It is also suggested that the present 
distinction between the experience gained in coastal 
ships and that gained in deep-sea vessels is too 
arbitrary and should be abolished. A further sugges- 
tion is that the Board of Trade examination should 
be improved and that National Certificates and engi- 
neering college certificates should be accepted up to 
the stage certified, in lieu of the present Board of 
Trade examinations in mathematics and drawing. 
A proposal is also put forward that an additional 
third-class certificate might be introduced, which 
would enable its holders to take charge of vessels 
with machinery up to 100 nominal horse-power. If 
this were done then the holders of second-class 
certificates might be allowed to take charge, as chief 
engineers, of vessels engined with machinery up to 
300 nominal horse-power. The present shortage of 
engineers is stated to exist more with regard to cargo 
steamers than large liners. The Society expresses the 
desire that its members should co-operate with other 
recognised bodies, whose aim is to increase the number 
of competent and certificated sea-going engineers. 


A Proposed River Dee Embankment. 


AN interesting scheme has recently been put forward 
by Mr. T. R. Wilton, of Messrs. Wilton and Bell, of 
Westminster, for the construction of a road and rail- 
way bridge and an embankment across the river Dee 
from West Kirby on the northern bank to Talacre 
on the southern bank of the estuary. The embank- 
ment would be built in such a manner that as the main 
Hilbre channel of the Dee was reached it would rise 
sufficiently to allow a half or three-quarter-mile 
bridge, giving similar headroom to the bridges in 
use on the Manchester Ship Canal, to be built. 
Although the cost of the embankment with a double- 
track bridge and a 40ft. roadway is assessed at about 
three million pounds, it is claimed that the new 
structure would solve both the road and railway 
problems connected with transport from Lancashire 
to North Wales, while the navigability of the river 
would be greatly improved. Quite recently the Dee 
Conservancy Board put forward a smaller scheme 
involving the expenditure of about £150,000 on river 
improvements, but so far little has been done in this 
direction. If the proposed Dee crossing could be 
linked up with the Mersey Tunnel then the railway 
mileage between Liverpool and Rhy! would be halved, 
while Prestatyn would then be as near to Liverpool 
as Southport is now. Similar savings would be made 
in road traffic mileage. The hope is expressed that 
the various authorities concerned will be brought 
together in order to determine, with suitable assistance 
from the Ministry of Transport, how the necessary 
expenses can best be met. 


Electricity and the Nation. 


In the House of Commons on Wednesday a debate 
was initiated on the question of electricity supply. 
It was stated that the number of units produced per 
year per head of the population was 356 in this 
country, 402 in Germany, 844 in the United States, 
1175 in Switzerland, and 1600 in Canada. Various 
speakers referred to the necessity for, and the diffi- 
culties in the way of, increasing the consumption of 
electricity in this country. The Minister of Transport, 
Mr. H. Morrison, suggested that in the near future we 
would have to consider whether the electricity 
generating services could safely be left as at present, 
partly in private hands or whether they should be 
taken over by the community. He expressed his own 
opinion that it would be desirable to place the 
generation of electricity on the basis of a public 
utility service under proper business management. 


Power from Sludge Gas. 


At the Saltley works of the River Tame and Rea 
District Drainage Board the installation of a sludge- 
gas power plant with a gas engine of 150 brake horse- 
power was authorised in 1926 at a cost of £12,515. 
That plant has been in continuous operation since 
September, 1927. So successful did it prove that in 
1928 an extension, including a 400 brake horse-power 
engine, was authorised at an estimated cost of 
£18,000. It was estimated that when this extension 
was completed the production of electricity from the 
sludge gas would amount to 1} million units a year, 
and that the plant, after allowing for capital and 
maintenance charges, would result in a saving of 
more than £2000 per annum in the power bill of the 
station. Experience has shown that even with these 
two engines at work the possibilities have not been 
exhausted, and that sufficient gas is available to 
generate two million units a year. A third engine, 
of 400 brake horse-power, like the second, is now, 
therefore, to be laid down, at an estimated cost of 
£6250 for the engine alternator, switchgear, and 
foundations. The Saltley pumping station is about 
to be converted to completely electrical operation. 
When the conversion is finished, the consumption 
of current at the station will be some three million 
units a year. It would-appear, therefore, that of the 
current required at the station, at least two-thirds 
will be obtained by the utilisation of the sludge gas. 
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The Central Scotland Electricity 
Scheme. 


Wu at different times we have published a good 
deal about the “‘ Grid’’ transmission system in Great 
Britain, we have not as yet recorded the progress 
made with any of the various schemes. The paper 
read by Messrs. Johnstone Wright and C. W. Marshall 


| power stations, and during the time the machines are 


laid off for re-winding, the necessary standby supply 
is being given by the Central Electricity Board from 
other generating stations through the Board’s 132-kV 
transmission lines. Without entering into the full 
details of the arrangements made for providing the 
necessary amount of generating plant for the 25 and 
50-cycle supplies during the change over, it may be 
said that the 50-cycle supply in the Corporation’s 
area was given first in one section of the area supplied 


We give in Fig. 1 a diagram of the 132-kV lines 
and transformer stations. 

A comparison of the drawings given in Messrs. 
Wright and Marshall’s paper and the pictures accom- 
panying this article will show that the work has been 
carried out very closely in accordance with the original 
designs. Examples of some of the towers are shown 
in Figs. 2 to 4. The first of these illustrations shows 
a single circuit suspension tower, with an extension. 
The tower shown in Fig. 3 is a double-circuit straight- 
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“Tre Enormace” 


before the Institution of Electrical Engineers, and 
published in our issue of February Ist, 1929, threw 
a good deal of light on the technical suggestions and 
on the scheme as a whole, but up to the present very 
little has been written about the work that has 
actually been done. As the Central Scotland scheme 
was the first to be put in hand, it is naturally now the 


concentrating specially on these routes of overhead 
transmission lines and on tho necessary transformers 
and switching stations, it was possible to provide a 
service between Bonnybridge and Dalmarnock on 
May $%th. This supply was supplemented by the 
Clydes Mill-Dalmarnock interconnection on June Ist, 
the change over programme being actually com- 
menced in the middle of May. The change of the 
frequency of supplies on consumers’ premises is, of 
course, being carried out gradually. During the 


& 


line tower of the A, type, and Fig. 4 a double-circuit 
straight-line tower with a hillside extension. Some 
of the river-crossing towers are illustrated in 
Figs. 5 to 7, which show respectively a tower 
for the Forth crossing, a Clyde crossing tower, 
and a tower for the crossing over the Cart. 


Fig. 8 shows a crossing tower in the course of 

















Fics. 2, 3 AND 4--TYPICAL 


most advanced, and the time has come when it is 
possible to illustrate and describe the work that has 
been carried out. The programme was arranged so 
that the change of frequency from 25 to 50 cycles 
in the areas supplied by the Glasgow Corporation and 
the Clyde Valley Company might be commenced this 
year. The work, which is being done in sections, 
entails the reconstruction of generating plant at the 
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EXAMPLES OF TRANSMISSION LINE 


summer an increasing number of consumers were 
changed over in the Corporation’s area, and at the 
present time the maximum load given at 50 cycles is 
over 10,000 kilowatts. In the Clyde Valley Com- 
pany’s area the change-over programme was begun 
directly after the Board’s interconnection between 
Dalmarnock and Yoker was made alive on Septem- 
ber 9th. 
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TOWERS 


erection, and Fig. 9 a single-circuit transposition 
line. 

The contract for the construction of the 132-kV 
lines was let on December 7th, 1927, to British 
Insulated Cables, Ltd. The work includes a route 
length of about 247 miles, of which about 30 miles are 
double-circuit lines, the remainder being single- 
circuit lines. At the beginning of October, 70 route 
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miles were completed, and 30 miles of line are now 


alive and in use. The foundations for towers are in 
position on 190 miles of route, and towers are actually 
erected for a distance of 107 miles. The wayleaves for 
all but a few miles of route have been obtained. For 
the crossings over the rivers Clyde, Cart, and Forth 
the Foundation Company was responsible, and owing 
to the high navigation clearance called for, special 
towers had to be designed. 
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The particulars of these 


two three-phase, 30,000-kVA transformers; and at 
Yoker one 30,000-kVA, three-phase transformer and 
two 15,000-kVA transformers. The ratios of the trans- 


formers at Dalmarnock and Bonnybridge are 132 kV 
to 20 kV, and 132 kV to 6-6 kV respectively ; whilst 
the ratio of those at Clydes Mill and Yoker is 132 kV 
to 11 kV. Although at the time the contract was let 
it was considered that the largest three-phase trans- 
former that could be transported by railway was 





to be completed on site, but all the transformers were 
dispatched in their tanks and filled with oil. Whilst 
none of the transformers have so far been called upon 
to give anything like their full rated load, up to the 
present they have all given entire satisfaction. The 
star points of the 132-kV windings of each transformer 
are directly connected to earth plates in each station ; 
whilst the delta-connected low-voltage windings are 
earthed by means of special earthing transformers 
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Fics. 5, 6G‘: AND 7--FORTH, CLYDE AND CART CROSSING TOWERS 


crossings are as follows :—River Clyde from Yoker 
to Renfrew, span 980ft., clearance 228ft.; river Cart, 
near Renfrew, span 650ft., clearance 188ft.; river 
Forth, at Kincardine, span 3050ft., clearance 158ft. 
The complete erection of a single-circuit tower on 
previously prepared foundations can be carried out in 
about two hours. 

The types of transformers used have been described 
in recent issues of THe Encriverr.* They are all 
equipped with on-load tap-changing gear, and they 
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FIG. 8 -CROSSING TOWER UNDER CONSTRUCTION 


are all of the outdoor type, with air blast cooling for 
the full rating, but they are capable of giving about 
60 per cent. of their maximum continuous rating | 
without forced cooling. At Dalmarnock there are | 
two banks of transformers with a maximum con- 
tinuous rating of 60,000 kVA per bank, each composed 
of three single-phase units ; at Bonnybridge, two three- 
phase, 20,000-kVA transformers; at Clydes Mill, 


* See Tux Excrveer, July 12th, 1929, et seg. 





30,000 kVA, as the result of experience in connection 
with other schemes, the manufacturers are now in @ 
position to supply three-phase transformers up to a 
maximum output of 75,000kVA. On the 132-kV side, 


the Board’s transformers are star connected, and on. 


the lower voltage side are delta connected, the advan- 
tage of employing three-phase transformers being that 


through resistances, the earthing transformers having 
an interconnected primary winding and a secondary 
400/230 star winding, which is used for auxiliary 
power and lighting at the transforming station. 
Liquid resistances are employed for earthing the low- 
voltage connections, the liquid consisting of a dilute 
solution of zinc chloride, which can readily be made to 
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Fic. 9-—-SINGLE CIRCUIT TRANSPOSITION LINE 


outside connections for forming the delta connection 
are avoided. Inthe ordinary way these connections are 
difficult to arrange and require a good deal of room, 
and where space is restricted the three-phase type of 
transformer is much to be preferred. All the trans- 


| formers are of the outdoor type, and in order that they 


might come within the railway loading gauge all the 
fittings had to be made detachable, and erection had 





give the desired resistance value. The rating of the 
resistances is sufficient to allow the necessary current 
for operating the relays to pass for a period of 30 sec., 
which is far longer than the actual time setting of 
the relays. The cost of these resistances was found 
to be very much less than that of the more usual grid 
type, and the amount of attention the liquid type 
requires was not considered to be a serious matter ; 





626 





THE ENGINEER 


Dec. 13, 1929 








moreover, for outdoor service they offer the advan- 
tage of being compact and do not require housing 
like the ordinary type of grid resistance. 

So far as the Scottish scheme is concerned, the 
switchgear arrangements have closely followed those 
described in Messrs. Wright and Marshall’s paper. 


the different isolating switches, circuit breakers, &c., 
are made by means of copper-clad steel tubes, with 
an outside diameter of 2in. or 3in., according to the 
span. 

The bus-bars and short connections are composed 
of stranded conductors, each strand consisting of a 


station adjoining the transforming station through 
multi ore control cables. Not until the founda- 
tions and structures were completed and the sites 
were surrounded by a suitable fence was the 
erection of the electrical apparatus commenced. 
For the heavier parts of the apparatus, such as trans- 











Fic. 10—DALMARNOCK SuUS8-STATION 


At Dalmarnock—see Fig. 10—the station is of the 
high double bus-bar H D B type, with steel structures 
for carrying the bus-bars, isolators, and intercon- 
nections, the oil circuit breakers being the only part 
of the equipment standing on the ground. As shown 
in Fig. 1, this station has to control four transmission 











thin copper tube. The connections consist of thirty- 
seven strands with an overall diameter of lin., and 
were manufactured by Thomas Bolton. Between 
phases the minimum clearance is 9ft., and from any 
given phase to the earthed structures 4ft. 6in. The 
air break horizontal rotating isolating switches are 


Fic. 11—YOKER 
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SuUB-STATION UNDER CONSTRUCTION 


formers, circuit breakers, and auxiliary plant, such as 
fans, fan motors, &c., concrete foundations have been 
provided, the remainder of the space in the sub- 
stations being rammed with hard core and covered 
on the surface with granite chips. 

At each transforming station there is a battery for 











FIG. 12—BONNYSRIDGE SUB - STATION 


lines, two transformers and one bus-bar coupler. 
Owing to the restricted site at Yoker—see Fig. 11— 
and to the fact that the incoming lines come down 
off one of the high crossing towers, the station is 
designed on special lines, and there, again, a steel 
structure is used for carrying the bus-bars, cross-over 
connections and isolators, &c. At Bonnybridge and 
Clydes Mill—see Figs. 12 and 13 and the drawing, 
Fig. 14—the low type of design has been adopted, 
the isolators and cross-over connections being carried 
on reinforced concrete posts, stubs or gantries. But 
although this design is designated the low type, no 
live parts are within reach from the ground ; in fact, 
the lower or earthed end of each 132-kV insulator is 
nowhere less than 9ft. above the ground, so that no 
one walking on the ground is able to touch even the 
earthed end of an insulator carrying a 132-kV con- 
nection. The simplicity claimed for the low type of 
station is well borne out in practice, the circuits being 
arranged in such a clear manner that anyone un- 
familiar with the scheme can readily tracethem. With 
high structures, on the other hand, it is not at all easy to 
follow the connections without careful study and com- 
parison with diagrams. The cost of the low type of 
station, moreover, is considerably less than that of 
stations that involve the use of steel structures, and 
these low stations also show considerable advantage in 
respect of maintenance, &c. For straining off the 


overhead lines with jumpers led down from the switch- 
gear, terminal towers have been used at all stations, 
so as to avoid undue strains on the switchgear struc- 
tures, and at the same time to enable the erection of 
the transmission line to be proceeded with, without 
waiting for the switchgear work to be put in hand. 
For the most part, the electrical connections between 














Fic. 


operated by hand and the three phases are coupled 
and operated together. For the purpose of mainten- 
ance work, earthing contacts are provided on the 
transmission line isolators, so that a line may be 
earthed at will. Each phase of the oil-circuit breakers 
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13—CLYDES MILL SuUB-STATION 


the operation of circuit breakers. Other auxiliary 
power is taken from the low-voltage side of the earth- 
ing transformers, and an auxiliary plant-house con- 
tains the battery-charging motor-generator and the 
distribution boards for the auxiliary supplies. In 





Fic. 14—Low TYPE orlhjSus- STATION 


has its own steel tank, but the breakers are coupled 
together and operated as three-phase switches, each 
phase having a double break of the explosion pot type 
and bushings of the oil filled type. The control of the 
circuit breakers and of the transformer tap-changing 
gear is carried out from the control room of the power 





each of the Scottish transforming stations there are 
also two oil storage-tanks, each having a capacity of 
3500 gallons. One of these tanks serves for a reserve 
quantity of clean oil, whilst the other is for the 
reception of used oil, when it is necessary to empty a 
transformer or circuit breaker, a pipe-work system 
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to and from each transformer and circuit breaker 
being connected to an oil filtering plant in a separate 
building. 

Owing to the size of the transformers, it was neces- 
sary to use single-core cables for connecting the low- 
voltage side of the transformers to the station bus- 
bars, and far as possible these cables are run in 
groups of three, a group consisting of one cable for 
each phase, clamped together at short intervals, so 
as to resist stress arising as the result of short circuits 
on. the system. Except where they rise up the walls 
of power stations, when they are rigidly clamped to 
the walls, these cables are run in reinforced concrete 
ducts, and as far as possible multicore control cables 
follow the same route as the main cables. Inside the 
area of the transforming stations, multi-core control 
and auxiliary cables are run in concrete ducts with the 
covers of the ducts flush with the ground surface. Apart 
from the overhead line work associated with the river 
crossings, which was carried out by the Foundation 
Company, the whole of the line work for the Scottish 
scheme is being done by the British Insulated Cables 
Company. The transformer contract was divided 
between the Metropolitan- Vickers Electrical Company, 
Ferranti, Ltd., and the English Electric Company, 
whilst the contract for the electrical equipment of the 
transforming stations was divided between the 
Metropolitan-Vickers Electrical Company and the 
British Thomson-Houston Company. The oil-treating 
plant is being supplied by the Stream-line Filter 
Company ; whilst the foundation work, fencing, &c., 
has been carried out by various Scottish contractors. 








Poland and the Posen Exhibition. 
By THEODORE RICH 


Tue Great War resulted in fundamental changes in 
boundaries and political status in Central Europe. 
During the struggle the attention of the British people 
was, to a material extent, concentrated on areas in 
which British forces operated. Some people even 
to-day think that the only heavy fighting of conse- 
quence took place in Flanders, and many of those of 
education have only a hazy idea regarding what went 
on in those days in other areas, and the consequences 
of the peace treaties. Poland is not alone in having 
difficult post-war problems, but perhaps no country 
has had the same cross-complications to face or has 
received so little recognition for facing them. 

Of those territorial national units formed or re- 
formed as the result of the conflagration, Poland is 
perhaps the most important politically, commercially, 
and socially. It is a country which for centuries 
had a government of its own comparable in the arts 
of peace and war with those of its western neigh- 
bours ; with its 30,000,000 of population, it is rapidly 
becoming once again a great nation, a significunt 
recognition being the fact that our Government has 
recently changed its diplomatic relationship with the 
organisation of an Embassy at Warsaw in lieu of a 
Ministry. 

The historical and ethical claims of some peoples 
since 1914 have bordered on the Opera Bouffe, the 
result of the stretching of the Wilsonian doctrines 
of self-determination. Regarding Poland,. however, 
its influence in Europe even 900 years ago was 
material, its language and literature has never become 
moribund; it was originally formed largely by the 
necessity for mutual protection against Teuton 
invaders. Its very strong feeling of national unity 
to-day is based on pride in the past, on one hand, and 
realisation of the dangers from East and West of 
the present day on the other. 

As a result, to a material extent, of the adoption of 
a system of government by an elective monarchy 
and all the intrigue and internal strife that such a 
form involves, Poland became the prey of the 
Germans, Austrians, and Russians, and for 125 years 
it lost its independence, only to be re-formed on the 
collapse of the Central Powers at the end of 1918. 
There are few countries in which the past more pro- 
foundly affects the present than Poland. It is one 
thing to carve a new nation out of one old one, but it 
is much more difficult to rebuild a nation out of 
three subject sections, each with different laws, com- 
munications, and so on. 

Its western neighbours who centuries ago drove 
the Slav people out of Brandenburg eastward, an 
interesting remnant of which still exists—the Wends 
—in the picturesque Spreewald, south-east of Berlin, 
have been encouraged to look upon the Polish people 
as being mere seasonal labourers unfit for industrial 
or any other serious work. The general public in the 
United Kingdom hardly knows what Poland is and 
where it is, and sometimes thinks it is one of the 
jumbles of peoples set up after the war. 

Ten years have passed since the re-birth of the 
nation, and the Government decided to commemorate 

the event by the holding of a purely national exhibition, 
on the lines of Wembley, at Posen (Polish, Poznan) 
in the summer of 1929, with objects in view differing 
somewhat from those of undertakings of the normal 
type. In the first place, the Exhibition had an 


unusually large proportion of buildings and exhibits 
devoted to the Government and its works, with a 
comprehensive idea, to show the people of Poland 
and those from outside what was the state of the 





country after the Armistice, and therefore the nature 
of the problems to be solved; to demonstrate the 
progress which had since taken place in the face of 
almost unprecedented financial and other diffi- 
culties ; to render an account of its stewardship ; 
to encourage the public to continue its efforts towards 
national rehabilitation ; to stimulate national unity, 
and to show the outsider that the country as a whole 
and those responsible for its direction were worthy 
of confidence and support. 

The Exhibition covered five pieces of ground, 
aggregating 148 acres, close to the railway station 
of Posen, the different sections being connected by 
walled-in passageways. The buildings numbered 
about 100, of which about thirty were of material 
size or importance. 


GOVERNMENT SECTION. 


In the matter of that class of public works dealing 
with roads and road bridges, a number of interesting 
diagrams and models were on view. In 1914 there 
were about 27,000 miles of metalled roads, only one- 
third of which existed in the Russian two-thirds area 
of the country. Before the war, outside certain 
fortress areas, it was the policy of that country to 
leave large districts without roads worthy of the 
name, in order to form an obstacle to an invading 
army. This factor in itself tends to contradict those 
who proclaim the pre-war aggressive tendencies of 
Russia. Further, there was a feeling that more 
up-to-date communications might facilitate the 
competition on the part of Polish products with those 
of Russia itself. Those who remember the thousands 
of tons of roadstone turned out of French quarries 
to keep the roads in repair in the war area in France 
can realise the state of affairs in 1919 after a ding- 
dong struggle, in a land the interests of which none 
of the three armies made serious attempts to protect. 
Thousands of miles of roadways had to be r--made. 
and scores of blown-up bridges restored. The work 
had to be done at a time when only a very little money 
was available. 

The roadways in the German section had been 
good, as agriculture had been to a material extent 
encouraged, and but little fighting took place in it. 

A number of photographs and models showed 
the ingenuity which was used to construct Warren 
girder and other wooden bridges with the tension 
members reinforced with steel bars and joist sections 
at a time when steel was financially unobtainable, 
the problem being made more difficult because of 
the large rivers to be dealt with, and in many places 
their great expansion during flood times. Apart 
from a number of wooden bridges, up to 1928 nearly 
200 steel road bridges have been rebuilt or constructed. 

Waterways, too, had ben greatly neglected. 
The bulk of the country lies in the basin of the 
Vistula, with a watershead of 74,000 square miles ; 
there are 4100 miles of river possible to navigation 
of a sort, and a further 500 miles open to timber 
rafts. There are 1700 miles of navigation open to 
barges of 100 tons during 210 days in the year, 
and 340 miles for barges of 500 tons. The Visula in 
the Middle Ages was a great traffic route towards 
Danzic. The upper (Austrian) section of the River 
Vistula—115 miles long—was in process of being 
eanalised in 1914. This work is now proceeding as 
fast as funds permit. The middle Vistula—264 miles 
miles—in the Russian part was neglected, and is now 
being taken in hand. The Germans during a period 
of thirty-five years had spent nearly six million 
sterling in the improvement and regularisatioa of 
the lower section from the then Russian frontier to the 
mouth. A mistake was made, however, in keeping 
the bed too wide. 

In these days, from time to time, politicians and 
pressmen lament the neglect of our waterways 
at home, comparing the traffic on them with those 
on the Continent. It is in countries with compara- 
tively big watersheads, with a very low fall per mile, 
containing such rivers as the Oder, the Elbe and the 
Vistula, with immense sandy plains, that inland 
navigation can be made into an economic proposition 
with barges of 800 tons or more capacity. There 
is little doubt that provided capital becomes available 
the Vistula and its leading tributaries would in time 
handle traffic comparable to that of the Rhine 
and Elbe, as it did in olden days, and form also an 
iaternational link in European inland navigation. 
There are 440 miles of canal, the most active being 
the Bromberg Canal, built in 1775, joining the Vistula 
and Oder watersheads. 

A reservoir is being constructed at Porabiec in 
the upper Vistula valley to hold up flood water 
and provide electric power. A hydrographic service 
was started in 1919. It makes a special study of 
river flow problems. As most of the country had 
never, been properly surveyed, especially the East, 
a State survey service was organised in 1919, and 
models were on view showing the wood towers 
utilised for the triangulation of the whole territory. 

In 1918 about five million persons were homeless, 
and a material proportion of the schools, hospitals, 
churches, civic offices, shops and farms were destroyed 
or badly damaged. Poland is not a country with 
many large towns. Warsaw has one million, Lodz 
500.000, Lemberg 240,000, Posen 236,000, and Cracow 
205,000 inhabitants. In the eastern area, Warsaw was 
the only city with a proper water supply, and even 





to-day many towns are awaiting capital in order 





to organise a water supply, drainage, abattoirs, 
market halls, good paving and other civic activities. 
Much, however, has been done already despite the 
slender resources available. Matters are made difficult 
owing to the fact that 65 per cent. of the population 
are engaged in agriculture and only 13-7 per cent. in 
mines and industry. The schooling presented a 
problem, as only in Galicia was education compulsory ; 
but now there are 26,000 primary and nearly eight 
hundred secondary schools in operation. The laying 
out of parks and town-planning schemes have been 
taken in hand. A special building was devoted to 
municipalities and local authorities, showing what 
some of them have been able to do. Some groups 
of towns have been able to obtain foreign loans 
for civic works construction, and provided people 
from abroad go the right way about it, there must 
be many openings for foreign contractors who have 
sufficient finance behind them to be able to undertake 
works in co-operation with lo»al concerns with pay- 
ments spread over a term of years. A report on 
conditions in Poland by Mr. Kimens, British Commer- 
cial Attaché, published by the Stationery Office 
(1s. 6d.), contains much valuable advice and informa- 
tion regarding industry and trade in that country and 
the means of getting business there. 

One of the most interesting Government groups 


of exhibits was that devoted to railways. As in 
other sections, graphs, models and photographs 
explained the state of affairs in 1918. It is one 


thing to carry out works with ample capital and 
modern appliances and another to reconstruct a 
railway after a cataclysm, with very little of either. 
The eastern section was originally on the Russian 
gauge, and part had been temporarily changed by 
the German Army. The three railway administra- 
tions had been laid out with a view primarily for 
strategic and local traffic, and many problems arose 
when the railways had to be operated as a whole. 

When taking over, nearly 25 miles of bridges had 
to be rebuilt or reconstructed, 600 miles of railway 
and over 500 station buildings were practically 
destroyed, and about 60 per cent. of the rolling stock 
was out of service. A large proportion of the repair 
shops had been stripped, many of the plans, schedules, 
traffic working data and books had been destroyed 
or taken away. In the western section practically 
all the employees had been Germans and new men 
had to be trained ; but in the Austrian section the 
bulk of the executive officers and employees had 
been Poles. The whole of the main railways were 
put on the European gauge. Much of this, however, 
was done during the German advance. About 400 
miles of new railway have been constructed, mainly 
to adapt the three systems for operation as a whole, 
some lengths of line being built in Silesia in order 
to avoid the frontier, for south to north traffic 
towards Posen and Danzic. There are now 10,890 
miles of standard gauge lines in operation, of which 
3260 miles are double track. When taken over a 
large proportion of the rail track was in bad condition. 
Untreated sleepers had been used for renewals during 
the War, the rails had been knocked about and 
ballast was very deficient in many parts. Six works 
for sleeper-impregnating have now been put into 
operation, and when the lines have been fully recon- 
structed and ballasted it will be possible to increase 
the speed of trains. 

Formerly there had been no locomotive building 
works in the country at all. In 1920, 198 locomo- 
tives were obtained from abroad; in 1925, 47 
were made in Poland and 75 imported, and in 1928, 
146 were made in the country, none were imported 
and 123 were scrapped. 

In all, 667 locomotives, 237 coaches and 15,500 
goods wagons were purchased abroad, whilst 146 
locomotives, 618 coaches and 27,000 wagons have 
been made at home. The three concerns in Poland 
now building locomotives are the Charzanow Locomo- 
tive Works Company, the Warsaw Locomotive 
Building Company, and the Cegielski Company of 
Posen. 

Six types of locomotive now being built have been 
standardised: 4-6-0 for fast passenger work ; 
4-8-0 of the new Austrian pattern, with 61-6 tons 
on the drivers and 15-4 tons per driving axle. A 
series of passenger tank engines, 2-6-2, designed by 
the Cegielski firm, has recently been put to work 
One of each of these three types was on view in the 
rolling stock section. The goods locomotives are 
2-8-0, with about 15-4 tons on the drivers ; a further 
series, 2-8-0, for use in Galicia, with 14-4 tons on 
the drivers; and a further group, 2-10-0, which 
in certain sections can haul 2200 tons. They are used 
to a large extent for heavy coal trains to the coast. 
One of them, built by Cegielski, was exhibited. 
Having to do with locomotives of a large number of 
types, it was decided to standardise some of the 
fittings on the new locomotives, so as to reduce 
troubles and expense in the future with spare gear. 

A dynamometer car, with Amsler drawbar appa 
ratus, is at present under construction. In 1920 
over 40 per cent. of the locomotives were out of 
service and great difficulty was experienced in getting 
repairs done, owing to the lack of shops and equip- 
ment. To facilitate repairs and arrangement of 
spares, locomotives of older types are arranged in 
groups and allotted to particular areas. 

A special department has been arranged to improve 





the thermal efficiency of locomotive operation, and 
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that of steam and other electric stations and pumping 
plant operated by the railway administration. A 
laboratory car which can be moved from district to 
district, to give instruction regarding such matters 
and to undertake tests, has been built. 

As a number of railway employees are engaged on 
lines with very little traffic, the railway administra- 
tion in Poland, having opinions in common with those 
of Dr. Watts of old, regarding “idle hands,” has 
arranged two instructional cars for railwaymen, 
one for horticulture, poultry and bee-keeping, the 
other for silkworm cultivation in connection with 
which in some areas mulberry plants are being put 
along the line. 

In order to interchange traffic with Russia, a 
certain number of four-wheeled wagons have been 
made, so that by changing axle-boxes and axles 
through traffic can be arranged. A model showed the 
arrangement of lifting gear, installed at Zdolbunow 
frontier station, by means of which this operation can 
be done rapidly. 

Great improvements are in progress at Warsaw 
to minimise delays to through traffic ; an underground 
east to west link for electrical operation is being 
studied. 

Although the problem is not nearly so acute as 
it was, the country is still somewhat short of railway- 
men with long experience. A special service has been 
arranged, therefore, for testing and training men. 
One interesting arrangement is a dummy cab and a 
cinema that can be watched through the “ spec- 
tacles.”” The effect produced is that of a locomotive 
running on the line with signals, obstacles, and so on, 
arranged in the view. The tyro driver can be 
instructed what to do, and then can be tested to see 
if he does what he should in the right time and in 
the right way. 

A system of bonuses has been adopted to encourage 
railwaymen to use their common sense, this being 
specially applied to the reduction of locomotive 
mileage in shunting yards. 

On some lines with light traffic, to avoid long 
signal-operating wires, a system has been put into 
operation by using battery current to unlatch a 
weight-operated semaphore, the weight descending 
inside the lattice signal post. It was designed by 
S. Segeta, and made by Fiebrandt and Co., of Brom- 
berg. 

Owing to the numerous administrations which 
originally built the railways, there are over forty 
different types of rail in use. An effort is being made 
to limit those on first-class sections to a minimum of 
81 Ib. to the yard. Since 1927 rails of 85-7 Ib. to 
the yard have been standardised. 

In about three years the non-treated sleepers will 
have been eliminated, and improvements are being 
made regarding ballasting. A number of sleepers of 
oak and beech are now being used, and experiments 
are being made with armoured concrete. 

Models of locomotive coaling and washing gear, 
diagrams and test pieces relating to railway materials, 
traffic models and graphs, and particulars of railway 
medical arrangements and sanatoria completed a 
section which, judging by the crowds that visited it, 
must have proved of great educational value. 

The conditions under which the Polish Government 
took over the railways are of distinct interest. The 
Russian railways, most of which had been taken over 
by the State before 1914, were recognised as being 
Polish State property by the Bolsheviks in March, 
1921, releasing Poland from any liability for debts 
of the former Russian Empire, except guarantees to 
institutions and enterprises existing in Polish terri- 
tories. 

The railways in the Austrian and German sections 
were handed over according to the Peace Treaties. 
It comes about, therefore, that apart from certain 
private lines, the rights of the Polish owners of which 
@ certain measure of recognition has been accorded, 
the Polish Government acquired the railways free 
from interest obligations. From the economic point 
of view, the very great cost of repairs and reinstate- 
ments at a time when materials were scarce and 
capital very dear forms a set-off. The post-1917 
financial policies of the nations, the former controllers 
of the country, have been such that it is difficult to 
see how Poland could have acted otherwise than it 
has done in such matters. 

Besides the standard gauge system there are 
147-5 miles of narrow-gauge line, with 160 miles of 
industrial branches. Nearly two-thirds of this is 
60 cm. (23-6in.), and nearly one-third 75 cm. 
(29-5in.), the remainder being 70 cm., 76 cm., and 
78-5 cm. 

Some of these were private before the war, and 
some were constructed for military purposes by the 
three armies operating in the area. There are at 
present 335 locomotives in operation, 332 passenger 
cars, 9754 wagons. 

A tank locomotive for 75 em. by the Chrzanow 
Locomotive Works, and one for 60 cm. by the 
Warsaw Locomotive Works, were on view; also a 
hopper wagon for 78-5 cm. gauge and a second and 
third-class composite four-wheeled coach built at the 
State railway shops at Wilno. All looked very work- 
manlike. 

A_series of models of reconstructed and new 
stations and bridges was interesting ; also models of 


A few exhibits were devoted to city and suburban 
electric tramways, of which about 160 miles are in 
operation, to a large extent municipal. Apparently, 
motor transport has not yet interfered with the 
profits of such enterprises in Poland; and a small 
section was devoted to civil aviation. 

In the section of the Exhibition devoted to heavy 
industries, the most interesting part was that which 
covered coal and steel and general engineering. In 
1928 40-6 million tons of coal were excavated in 
the Silesian area around Cracow and Katowice. 
The seams are to a material extent of reasonable 
thickness, and remarkably free from gas. They can 
therefore be worked cheaply. Poland consumes 
77 lb, of iron products per head per year. The figure 
is low compared with many countries, but it is in- 
creasing rapidly. About 700,000 tons of iron ore are 
excavated, but as this ore is under 50 per cent., the 
bulk of the ore used is imported. There are twenty- 
four blast-furnace establishments, turning out 680,000 
tons, the bulk of which is pig iron for steel making. 
There are fourteen steel works, owning fifty-six 
Siemens-Martin furnaces supplying 1,420,000 tons of 
steel, the rolled products amounting to a little over 
1,000,000 tons, about 10 per cent. of which was 
exported. Large quantities of scrap are imported 
through a central purchasing bureau. A feature of the 
section was a large-scale model of a blast-furnace. 

Great attention has been paid to the manufacture 
of steel pipes. The Ferrum Company, of Katowice, 
makes a speciality of steel pipes, reinforced with 
shrunk on rings for the highest pressure used for 
hydraulic power work. These are exported to many 
parts of the world, although in some countries they 
are made under manufacturing agreements. 

In 1928 109,000 tons of welded and drawn pipes 
were made, of which a little over half was exported, 
the Netherlands East Indies taking 11,200 tons. 
Some remarkably long pipes were on view, one 16in. 
28-26 m. (92ft. 8in.) long, another 12in., with loose 
flanges, 31-45 m. (103ft. 2in.) long. The types of 
billets from which these were made were shown 
alongside. A number of railway wheels, axles, 
general forgings and large castings and rolling sections 
were to be seen, showing that Polish steel works are 
able to turn out a large variety of modern commercial 
steel products. Coal and steel with certain classes 
of textiles were three industries which, owing to 
economic conditions, had the most development 
before the war. The cutting off or destruction of 
some of the best markets on the one hand, and the 
general impoverishment resulting from hostilities, 
led at first to a reduced output, as compared with 
pre-war years, but now, although the blast-furnace 
output is still lower, the steel output is higher. 

To-day the general monetary and exchange position 
of any country depends on the Government budget 
balance on the one hand and the trade balance on 
the other, the state of national assets having very 
little, if any, influence on the matter. In order to 
cut down imports to bare necessities and to make the 
country in its peculiar strategic position as inde- 
pendent as possible from the point of view of vital 
supplies, the Polish steel makers, forges and engi- 
neering concerns have had to handle, in proportion 
to the output of each type, an extraordinary variety 
of products, and this has been done in the face of a 
shortage of skilled labour and of working capital. 
When examining the steel, engineering, and hard- 
ware sections of the Exhibition, one was astonished 
at the general good quality turned out by people 
considered by some to be fit only for farm labourers’ 
work. 

Two of the largest steel works undertakings are 
the Bismarkhutte Company and the Krébwska-and- 
Laura Company, the latter making a speciality of 
bridgework and structural steelwork. A material 
amount of German capital remains in Polish steel 
undertakings, but American Harriman interests have 
attained a material degree of control in some com- 
panies. 

Two makers showed sections of water-tube boilers. 
Messrs. Cegielski, of Posen, showed one of the sloping 
tube type, 700 square metres heating surface (7500 
square feet), and 378 lb. per square inch, with a chain 
grate stoker to take Silesian washery small coal. 
3 mm. to 5mm., 12 per cent. ash, and 8 to 9 per cent, 
moisture. This company has recently erected the 
largest boiler in Poland, with 12,916 square feet heating 
surface, with powdered fuel furnace, water walls and 
air preheaters, for the Bismark Hutte Steel Works, in 
Silesia. 

The Cegielski also had on view locomobile engines 
of the Weyher and Richmond type. 

The International Shipbuilding and Engineering 
Company, of Danzic, in which the Polish Govern ent 
has a material interest, showed a section of a steeply- 
inclined straight-tube boiler for 350 1b. per square 
inch. The front row headers at the top are connected 
to the front top drum by means of curved undrowned 
tubes, thus adopting a principle originally developed 
by the late Sir John Thornycroft. The back main 
rows act as an economiser, a feature being also an 
increased number of back-downcomer pipes designed 
to facilitate circulation. The drums of the boiler 
exhibited are riveted, but the same concern, for boilers 
of 11,740 square feet surface and 490 lb. per square 
inch, under construction, is adopting forged drums. 
The boiler exhibited, as with that of the Cegielski 





track, track tools, workshops, creosoting plant and 
signalling and interlocking gear were well arranged. 


make, had chain grate stokers with the links arranged 








crossways, and not long ways, the links being change- 
able with great facility even while hot. 

The International Company had on its stand, besides 
the boiler mentioned above, a set of sugar centrifugals, 
1200 mm. (47-24in.) diameter, each with 20-kW 
motors at 960 revolutions ; a Koerting type vertical 
Diesel engine, 900 H.P., 187 revolutions, with Prony 
brake. The same company showed marine gear and 
ship models. 

The Zieleniewski-Fitzner-Gamper Company, an 
undertaking that has made an alliance with the 
British Babcock and Wilcox Company, showed water- 
tube boiler parts, machine tools and a Diesel engine. 
This company also makes railway wagons. 

A three-row zinc distillation furnace, operated with 
producer gas, formed an interesting feature of the 
heavy section. Poland is the third country in the 
world regarding zinc smelting, coming after the 
United States of America and Belgium. The zinc 
mines are near the works, most of which are in Upper 
Silesia. A feature of the zinc industry is the skill and 
experience of the operatives as influencing the 
economy of the processes involved. About 13,000 
workmen are employed in zinc mining and smelting 
in Poland. 

A building was devoted to electricity. Half a dozen 
firms are making electric motors and plant of medium 
size, and, as in most other branches of engineering, 
German types seem to predominate. It is quite 
possible that motors of British type and finish might 
prove attractive. As in other things, Poles take to 
German styles because they see no other, but the 
Exhibition as a whole showed that the people are by 
no means hide-bound. Two firms have started the 
making of high-tension and other insulators. There 
are at present 369 central stations, with an average 
capacity of 926 kW. The consumption of 32 kW per 
head of population per year for public supply is rising 
rapidly ; but including private factory and ironworks 
installations, the consumption is 84 kWh per head. 
Poland is rich in coal, oil, natural gas, lignite, and 
peat. In Pomerania—low falls—and in the Car- 
pathian area—many high falls—there is water power 
which could be developed to give an output of about 
a million horse-power, only a small proportion of 
which is yet in operation. A material percentage of 
the electricity supply undertakings are owned by 
municipalities. 

Regarding agricultural plant, a great feature was 
the number of two and four-horse gins to be seen. 
There were some thrashers and elevators, some of 
the former being on the small side to suit the very 
large number of small holdings which exist. There 
were a few agricultural oil engines. One gets the 
impression that agriculture is improving, and provided 
credits can be , there must still be material 
openings for British agricultural machinery in Poland. 
About 65 per cent. of the population is engaged in 
agriculture, but the Government believes that, in 
order to minimise special crises, a material percentage 
of the people should be engaged in industry, to the 
mutual advantage of both sections. As in some 
other European countries which have been cultivated 
since feudal days, many of the holdings are made up 
of scattered strips, which are inconvenient and time- 
wasting in cultivation. A Government organisation 
is at work to consolidate these and arrange matters 
regarding ‘“‘ waste’ lands. There is also a movement 
towards the breaking up of big estates to comply 
with popular clamour. 

One material difficulty in parts of Poland is that 
so many holdings are too small to allow of the use of 
up-to-date machinery. Over 60 per cent. of the farm 
holdings are of less than 25 acres. Rural co-operative 
societies in some countries do something to ameliorate 
such conditions, and some movements are getting 
active in Poland in the same direction. Some rural 
credit mutual associations, run on very economical 
lines, have been in operation for a number of years ; 
the financial troubles four years ago proved a severe 
strain on them. Some improvements have been 
made during the last few years in irrigation and land 
drainage. A scheme is being studied for the drainage 
of a large area of bog land in the south-east. 


The petroleum industry had a special building to 
itself, shaped like an oil derrick, containing drilling 
winches, shells, and other appliances. The oil industry 
in the Carpathians has not yet reached its pre-war 
status, because for so long new prospecting and drill- 
ing was held up, the situation being accentuated for 
lack of capital. War damage to the extent of about 
10 millions sterling was done to oil wells and plant, 
and large quantities of crude oil were burnt. The 
output for the last few years has been in the nature 
of three-quarters of a million tons of crude oil. The 
State is encouraging the petroleum industry by 
granting freedom from taxation over a term of years 
for those boring in new districts. In 1927 boring 
took place to the extent of 104,000 m. in depth. 

The textile industry before the war had a material 
development, the region around Lodz handling about 
80 per cent., the bulk of the remainder being centred 
around Bielsk and Bialystok. As the result of the 
collapse of the Russian and Siberian markets, the 
business was handicapped. It is growing up again, 
especially with Roumania and the Near East. There 
are about 500 works, some quite small, some with 
several thousand hands. The industry normally 





employs 150,000 workpeople. At the Exhibition 
some carding and spinning machinery made by 
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Lancashire firms were on view in operation. Cotton, 
wool, and jute are the most important fibres, while 
silk, artificial and real, are being developed. In the 
textile industry the export is about 10 per cent. of 
the output. A material rural industry is developing 
in the way of artistic Slav pattern textile materials 
and articles. 

The conditions in Poland before the war were 
peculiar, and since those days it has been an uphill 
struggle. A large proportion of the business of the 
country has been in the hands of individuals who were 
not of the best type. The reputation of the whole 
community has suffered in consequence. Satis- 
factory business can be done by those who take the 
proper steps. Some say that the best way to do it is 
with the aid of German banks, because they have 
such good intelligence systems. That may be so; 
it cuts both ways. But it is useless for British engi- 
neers and others to try and do business with the aid 
of financial channels which have “ other fish to fry.” 
Unsecrupulous people are to be found in every country ; 
troublous times encourage them ; but long-firm and 
such-like tricksters are to be found even at home, ready 
to fleece the unwary. Some of those who give coun- 
tries like Poland a bad name want much of the trade 
for themselves. There are financial institutions in 
London with direct relations with Polish affairs. 
There is a British attaché in Warsaw; there is a 
Polish attaché in London. Poland is in a condition 
that requires many machines and other things that 
could be made by British firms, and it is absurd to 
give credit through our trade rivals, as some finance 
houses do, to help them once again towards domina- 
tion in Poland and Central Europe. 
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| PROPOSE to take a brief and broad survey of the 
developments during the period since the war, pre- 
mising that the ideal propelling machinery must be 
thoroughly reliable, efficient, and flexible, the value 
of these virtues being, I think it will be agreed, in the 
order named. 

In a recent paper by a well-known marine engineer, 
Mr. J. Johnson, it was stated that reliability is a 
major factor in all ships, increasing with size and 
speed of the vessel until in the larger ships it governs 
all other considerations. This is obviously true, 
because the larger the ship the greater the capital 
cost in -olved and the greater the loss sustained due 
to any delay. However, while reliability must be 
considered of maximum importance, the problem of 
improving the efficiency of the propelling machinery 
has received great consideration, and by efficiency I 
mean the lowest possible running cost considered in 
its broadest sense and comprising all considerations, 
such as fuel expenditure, personnel, repairs, upkeep, 
and capital charges. 
nowadays receiving more consideration because it is 
appreciated that, in many cases, flexibility enables a 
ship to maintain its scheduled times when beset by 
adverse circumstances. Strictly speaking, flexibility 
is another phase of reliability. 


THe Marine O11 ENGINE. 

There are a large number of proved desigys of oil 
engines now available, and apart from the continual 
changes in detail and practice, for which the ever- 
widening experience ‘indicates the need, present-day 
developments are being directed mainly to increasing 
the power which can be obtained from a single 
cylinder, and thereby reducing the weight of the engine 
per horse-power developed. In this way the relatively 
high costs of the engine will be reduced, and also the 
reduced space requirements attending the smaller 
engine will react favourably on the design of the 
vessel. 

While most oil engines in service are developing a 
modest horse-power per cylinder, there are isolated 
cases of engines at sea being operated at over 1500 
indicated horse-power per cylinder, and the extended 
use of such designs is possible in the near future. 
Experimental engines have indeed been built for 
2000 brake horse-power per cylinder, and the know- 
ledge gained from such experimental work will no 
doubt be utilised in further developments in this 
direction. 

The oil engine has developed from the single-acting 
four-stroke cycle to the double-acting four-stroke 
and the double-acting two-stroke cycle, and, while 
the fuel consumption of the latter types is about 10 per 
cent. more than the former, the reduction in weight 
and space tends to offset this disadvantage, par- 
ticularly for large powers. With considerations of cost, 
weight, and space in view, it appears that the use of 
the double-acting two-stroke engine is likely to 
increase considerably in the future, and it is gratify- 
ing to note that some British shipbuilders are alive 
to the advantages of independent development in 
this direction, and are moving forward with the 
introduction of designs of their own instead of following 
the practice of purchasing designs from makers in 
other countries. 

A noteworthy feature is the increasing adoption of 
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The question of flexibility is | 


airless injection, which is now fairly common in small 
engines, and is being rapidly adopted for large engines. 
Any engine simplification which can be made without 
compromising performance or flexibility is obviously 
to be commended. 

It appears that there is no possibility of any striking 
improvement in the efficiency of the Diesel engine 
cycle and any economies which may be effected must 
be obtained outside the engine cycle proper—for 
example, by the utilisation of waste heat. There are 
a number of developments which have for their 
object the utilisation of waste heat, and thereby 
increase the overall efticiency of the engine. 

Reliable information as to the cost of repairs of 
Diesel-engined ships is required, and this factor being 
of great importance when a reasoned assessment of 
the relative merits of the steam engine and oil engine 
for a liner or cargo vessel is being made, it is reason- 
able to suppose that future progress will become rela- 
tively slower as the powers are increased. 


THE MARINE STEAM ENGINE. 


In the steam engine we have inherent possibilities 
in the engine cycle which have not even yet been fully 
explored. 

The most efficient combination of the turbine and 
propeller demands a high rate of revolutions for the 
turbine and a low rate of revolution for the pro- 
peller. Single-reduction mechanical gearing has been 
very successfully employed for the largest powers, 
and it was a rational step to make use of double- 
reduction gearing which enables the advantages of 
the turbine to be realised in low-powered ships. 
Operating experience with double-reduction gearing 
was beset with considerable troubles which discredited 
the design and left a gap for installations of low power 
into which the Diesel engine was ready to step. 

The difficulties experienced with these low-powered 
double-gear turbine designs also caused more atten- 
tion to be paid to the reciprocating steam engine, and 
with economy in view and following the considerable 
practice in shore installations, the question of fitting 
poppet valve gear in lieu of the slide valve has 
recently received consideration. The poppet valve 
gear more readily permits the reciprocating engine 
to take full advantage of the economy to be obtained 
by the use of superheated steam, simplifies the engine 
in essential respects affecting economy, and reduces 
weight and space by the elimination of the cumbrous 
slide valves and the mechanism required to operate 
them. Apart from the gain to be obtained by the 
use of superheated steam, the superior design of 
passages and rational timing which the poppet valve 
gear permits, reduces the steam consumption by about 
10 per cent. and the weight of the engine some 15 per 
cent. This type of valve gear has received more 
attention on the Continent than in this country, and 
reciprocating engines with poppet valves have been 
operated with steam at 200 lb. pressure and tem- 
peratures of 650 deg. to 700 deg. Fah. The economy 
to be obtained is shown by the fact that small engines 
of less than 1000 1.H.P. have a coal consumption as 
low as 1-15 ]b. per indicated horse-power, inclusive 
of all auxiliaries. ' 

An even more interesting development in connec- 
tion with the reciprocating engine lies in the increas- 
ing use of a turbine geared to the main shaft to extend 
the cycle to lower pressures. Compared with the 
best performance of a reciprocating engine when 
running alone, the combination appears to give a 
reduction of fuel consumption of about 20 per cent. 
While this development is being utilised chiefly to 
effect economies or to give increased powers by fitting 
in association with existing reciprocating engines, new 
ships are also being fitted with the combination. 

The reciprocating engine also is suitable for dealing 
efficiently with high-pressure steam, and the economies 
of the order realised in the ‘“‘ King George V.’’ have 
also been realised with a reciprocating installation 
using steam at 500 lb. per square inch and at 700 deg. 
Fah. A coal consumption of about 1-1 Ib. per I.H.P.- 
hour has been obtained with a reciprocating engine 
alone, and this figure is capable of improvement to 
the extent already indicated by the use of a low- 
pressure turbine to exploit the heat available at the 
low-pressure end of the circuit. 


MARINE STEAM BOILERS. 


At the beginning of the period under review, the 
steam conditions were to some extent stabilised at 
about 200 Ib. to 250 Ib. per square inch, with, in some 
cases, superheats of 100 deg. to 200 deg. Fah. While 
the Scotch boiler is capable of meeting these con- 
ditions, it is not suitable for high steam pressures, 
and although by taking advantage of the high-tensile 
steel now approved by Lloyd's Register and the Board 
of Trade for the manufacture of marine boilers, the 
design of a Scotch boiler is practicable for pressures 
up to 350 Ib. per square inch, such boilers will be very 
heavy, and difficult and costly to manufacture. 

The adoption of the water-tube boiler to meet the 
higher pressures which the need for economy will 
require seems accordingly inevitable. Water-tube 
boilers have long given entirely satisfactory service in 
naval ships and in my experience, given intelligent 
attention, the water-tube boiler is no less reliable 
than any other portion of a marine installation. 
Water-tube boilers have been successfully used for 
years at the moderate steam pressures used in Scotch 
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boilers, with an ordinary open feed circuit, but the 


use of higher pressures and temperatures makes it 
desirable to condition the feed water so that it contains 
a minimum of air and other impurities. This can be 
achieved by supplying the boilers with distilled 
water only and arranging the feed system so that the 
gases are removed from the water in a deaerator or in 
the main condenser. 

At the condenser end the troubles arising due to 
deterioration of condenser tubes, which have in some 
cases in the past occasioned difficulties in boilers and 
elsewhere will, I believe, be sémpibly reduced by the 
use of corrosion and erosion resistant materials for 
tubes, such, for exampie, as cupro-nickel. 

Considering now the furnace side of the boiler, no 
sensible changes have been called for in the methods 
of burning oil which are, in the well-proved systems, 
highly efficient, but considerable attention has been 
directed to improving the means of burning coal. 
Mechanical grate stokers have been fitted in some 
ships with satisfactory results. They maintain a 
more uniform and efficient rate of combustion and, 
as compared with hand firing, there is a gain in boiler 
efficiency of about 9 to 10 per cent. Sea experience 
with powdered coal is, at the moment, confined to 
Scotch boilers, but the larger combustion spaces which 
form an essential feature of water-tube boilers are 
still more suitable for burning it. 

The general design of the water-tube boiler has 
remained on fairly familiar lines, but we shall probably 
see the gradual extension of water-cooled walls on the 
lines of successful land practice, so as to obtain the 
maximum transmission of heat by radiation. 


THe Marine STEAM TURBINE. 


While no radical changes have to be recorded 
in the design of steam turbines, considerable atten 
tion has been given to the question of materials for 
blading, &c., and considerable use is being made of 
the high-grade materials now available, particularly 
those developed to resist erosion and corrosion. The 
efficiency has been slightly increased by the improve- 
ment in blades and nozzles, and on the reaction 
turbines by the development of end-tightened blades, 
by means of which the leakage losses are somewhat 
diminished, but apart from small improvements of 
this nature the economies effected in steam consump- 
tion have been largely due to the increased steam 
pressures and temperatures coupled with higher 
vacua. 

In an extremely efficient ship built in 1919 with 
the moderate pressure of 190 lb. per square inch and a 
superheat of 200 deg. Fah., the steam consumption 
of the turbine only was 9 Ib. per shaft horse-power per 
hour. 

As examples of naval practice, where considerations 
of weight and space necessarily limit the economy 
available, I may mention the new battleships 
“Nelson” and “ Rodney,” in which the steam 
consumption of the main turbines at full power was 
8-25 lb. per shaft horse-power per hour, and the oil 
fuel consumption for all purposes was 0-79 lb. In 
the new cruisers the steam consumption of the main 
turbines at full power was 9-64 lb., and at 80 per cent. 
full power was 9-38 lb., the corresponding oil con- 
sumption for all purposes being 0-92 Ib. and 0-87 Ib. 
respectively. In these vessels the steam pressure at 
the boilers is 250 Ib. per square inch, and the maximum 
superheat 150 deg. Fah. 

The steam rate for the turbines only of the 
““ Duchess of Bedford” is 7-3 lb. per shaft horse- 
power with steam at 340 lb. per square inch, 670 deg. 
Fah. at the turbine, the boiler efficiency being 
85 per cent. This ship has an oil fuel consumption of 
0-57 lb. of oil per hour per shaft horse-power for pro- 
pulsion only, and 0-625 Ib. per hour per shaft horse- 
power for all purposes. A generally similar installa- 
tion, but with water-tube boilers only in the New 
Holland—American liner “ Statendam” is reported 
to have a consumption of 0-61 Ib. of oil per S.H.P. 
for all purposes on service. The experience gained 
in the operation of the high-pressure ships built for 
the Canadian Pacific Railway led Mr. Johnson to 
state that developments may be expected to reduce 
these figures to 0-5 lb. and 0-55 lb. of oil per shaft 
horse-power respectively. 

Part of this economy will be obtained by the use 
of more efficient boilers, and in this question of fuel 
economy and cost, I think the advantages of using 
much larger boiler units will come to be more appre- 
ciated in the merchant service before long. 

For powering large liners, steam machinery stands, 
in my opinion, far ahead of the oil engine as regards 
reliability and efficiency. The full possibilities of the 
steam cycle have yet to be realised. The natural 
conservatism and wisdom which places reliability as 
the primary consideration in a ship has led to the 
developments mentioned being effected one step at 
a time. In due course, experience will give us the 
most beneficial combination of the various develop- 
ments referred to, and I am inclined to think that the 
steam cycle will hold its own for most ships operating 
under conditions other than those specially favourable 
to the oil engine, and particularly for passenger liners. 


Tue EvecrricaLty Driven SHIP. 
One of the desirable virtues in propelling machinery 
is flexibility. I believe that it is this consideration 
which has led to the extended use of the electric drive, 
both for turbo machinery and Diesel machinery. 








The chief advantage claimed for the adoption oi 
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electric propulsion is that the power - generating 
machinery is separated mechanically from the pro- 
pelling machinery, so that one or more generating 
units can be used to generate power for the whole ot 
the propelling machinery. By this means the ship, 
when service conditions render it possible to close 
down a section of the generating plant, can be 
operated more economically at low powers than with 
the direct drive, and reserve power can be provided 
to operate at an economical rate. The system permits 
of the turbines being run at the highest possible speeds 
consistent with the output for which they are designed, 
and a high steam efficiency is thereby obtained, but 
against this high efticiency must be offset the relatively 
lower efficiency of the transmission. ‘ 
The * Viceroy of India,”’ recently placed on service 
by the P. and O. Company, is the most notable liner 
in which turbo-electric machinery has been fitted, 
and in this ‘ship on her trials an oil consumption of 
0-58 Ib. per S.H.P. hour was obtained for the turbines 
only when developing 13,322 8S.H.P., and of 0-715 Ib. 
for all purposes when developing 9810 8.H.P. 
The relative advantages and disadvantages of 
electric transmission have been discussed on various 
occasions. In 1923 Mr. Emmott read a paper before 
the Institution of Naval Architects, and this paper 
and the discussion thereon gives the advantages and 
disadvantages very clearly. In my opinion, this 
method of transmitting the propelling power is more 
costly and less efticient than the method of transmit- 
ting the power through a well-designed gearing. 


PROPELLING MACHINERY WEIGHTS. 


Turning to the question of weight, the machinery 
for the *‘ Empress of Canada,” which was built in 
1922, weighed 380 lb. per S.H.P. for Scotch boilers 
at 215 lb. pressure and double reduction geared 
turbines. The ‘Duchess of Bedford,” built in 
1928, has water-tube boilers at 375 lb. pressure and 
geared turbines weighing 282 lb. per S.H.P., which 
represents a considerable advance. 

In naval practice we have the following compara- 
tive figures for machinery in different classes of 
vessels :—In ‘ Hood” the weight of the complete 
propelling machinery is 81lb. per S.H.P., while in 
‘“ Nelson ”’ and ‘“ Rodney’ the machinery weight 
100 lb. per S.H.P. For the 10,000-ton cruisers 
this has been reduced to about 45 Ib. per S.H.P., 
and for destroyers the machinery weight is 33 lb. 
per S.H.P. 

Turning to submarines with oil engines, we have 
a weight of 124 lb. per S.H.P. for the complete sur- 
face propelling installation, and as a comparative 
figure the machinery of the “‘ K ” class submarines 
with steam turbines weighed 44 lb. per S.H.P. 

When we consider the question of reliability, the 
large powers successfully used in naval vessels and 
the enormous increases in power which have been so 
satisfactorily obtained, speak volumes for the inherent 
reliability of the steam turbine. With the Diesel 
engine, the advance in power has necessarily been 
very gradual, and so far as one can see, high-powered 
ships can only be obtained by a multiplicity of engines 
with all the drawbacks attending such an arrange- 
ment. 


Is 


THE SURVIVAL OF MACHINERY TyYPEs. 


I may in conclusion venture to refer in a general 
way to the possibilities of survival of the several 
existing types of marine installations. 

Considering the real objective of the engineering 
designer, which I may describe briefly as the produc- 
tion of installations generating and applying power 
in the most economical way, using the term “‘ econo- 
mical ’’ in a broad sense to cover material and man 
power, and again man power to comprise effort in 
initial construction and effort both physical and 
mental in operation and maintenance, I am inclined 
to doubt whether designs comprising reciprocating 
engines or speed reduction devices of any type will 
endure for installations of large power. The recipro- 
cating engine, and particularly the reciprocating oil 
engine, admittedly does not use the material used in 
its construction to the best advantage, in so far as the 
stresses are variable throughout the cycle and the 
scantlings of certain components must accordingly be 
proportioned to withstand loads much in excess of 
the average transmitted. The designs, in the nature 
of things, give rise to sources of vibration which are 
not susceptible of convenient or effective remedy, 
and this, beside entailing unnecessary loads on struc- 
tural members of the engine, is a definite source of 
inconvenience, and in some cases of definite trouble, 
in the operation of the ship. Coupled with the 
stresses, generally incomputable, due to the inevitable 
cyclic changes in temperature, the wear and tear 
attending moving parts working at high tempera- 
ture and the noise inseparable from such a design 
running at all but very moderate speeds, it is difficult 
to imagine that the rising generation will be content 
to devote their efforts and ingenuity to circumvent 
the grave difficulties which the use of higher speeds 
and ratings will surely bring. 

As to reduction gears, these should, I think, be 
regarded properly as expedients, or avoidable middle- 
men rather than enduring fittings, which are serving 
a passing purpose until such time as the propeller 
in the familiar form in which it has been known to 
past generations of marine engineers has been replaced 


mically transmit the power generated by a really fast- 
running engine. The experiences with modern high- 
speed pumps and hydraulic devices suggest that such 
a device, comprising possibly a multi-bladed system, 
is not outside the bounds of possibility. 

I suggest, then, as a legitimate aspiration for the 
future, an installation comprising a high-speed rotary 
engine of the steam, or possibly of the oil, type, 
directly coupled to a hydraulic device capable of 
transforming at high speed the engine power into 
effective thrust. An economical rotary oil engine 
is admittedly not yet in sight, but for steam at least 
we can, given proper design and a prudent use of the 
high-grade materials now available, produce designs 
admitting of a perfect balance and of running inde- 
finitely without wear and tear or noise or of calling 
for undue attention or anxiety on the part of the 
operators. 








Electricity Supply. 


THE returns of engineering and financial statistics 
issued by the Electricity Commissioners are always 
interesting, and the latest publication of this nature, 
covering all authorised undertakers holding statutory 
powers at the termination of the calendar year 1927 
in the case of company undertakers, and the year 
1927-28 in the case of local authorities and other 
undertakers is well up to the usual standard. Like 
former returns, it is divided into two parts—Engi- 
neering and Financial. Each of the sections is sub- 
divided and deals in alphabetical order with local 
authority undertakers in England, Wales and Scot- 
land, and similarly with company undertakers. The 
engineering particulars reviewed are those relating to 
the generating plant and distribution systems of 
authorised undertakers, the output and consumption 
of electricity, maximum loads and undertaking load 
factors, total load connected and the fuel consumed 
in the generation of electricity. Allowing for cases 
in which the same undertakers hold powers of supply 
not only in England, but also in Scotland and Wales, 
the return deals in all with 637 separate undertakers. 
The generating stations belonging to authorised under- 
takers in Great Britain of which particulars are given 
in the return numbered 490, public authorities owning 
267 and companies 223. The total capacity of generat- 
ing plant installed in the stations at the end of 
1927—28 was 5,258,257 kW, whilst the addition to the 
plant capacity during the year amounted to 
576,188 kW. This addition was accounted for by the 
coming into operation of certain new generating 
stations, including the Ferrybridge station of the 
Yorkshire Electric Power Company, by extensions 
to existing stations and by the inclusion of certain 
other existing stations acquired or operated by 
authorised undertakers, such as the North Tees 
station operated by the Neweastle-upon-Tyne Elec- 
tric Supply Company. Whilst steam turbine plant 
naturally’ predominated, there were 160,963 kW of 
reciprocating steam plant in operation, 62,424 kW 
of oil engine plant, 19,060 kW of gas engine plant, and 
23,900 kW of hydraulic plant. The capacity of steam 
turbine plant was 4,991,910 kW, giving 5,258,257 kW 
in all. That so much steam reciprocating plant 
should have been in operation is perhaps a little 
surprising, but the amount of this plant is, of course, 
rapidly diminishing. As compared with the position 
at the end of 1926-27, it suffered a decrease of 
36,067 kW, whilst an increase of 590,290 kW is recorded 


increase of as much as 770 million units. Incidentally, 
forty-one undertakings with an output in each case 
of 50,000,000 units and over were collectively respon- 
sible for as much as 64-5 per cent. of the total units 
sold during 1927-28. Progress is also indicated by a 
comparison of the consumption of electricity per 
head of population. Whilst in the year of severest 
industrial depression, namely, 1921-22, the sales of 
electricity by authorised undertakers represented an 
average consumption of 73 units per head of popula- 
tion, the sales of electricity by all authorised under- 
takers in 1927-28 represented an average of approxi- 
mately 158 units per head. It is clear, however, that 
as the figures only relate to the public supply of elec- 
tricity, they do not constitute an accurate measure 
of the total consumption of electricity in (reat 
Britain, for it is to be remembered that there are 
numerous stations that do not belong to undertakers 
and at which large supplies are generated for traction, 
colliery and other industrial purposes. The figures 
serve to show, however, that there has been an appre- 
ciable increase in the use of electricity in Great Britain, 
and there would seem to be every prospect of a good 
increase in the future. The present and previous 
returns show that the lighting and domestic load has 
increased from 564 million units in 1921-22 to 1708 
million units in 1927, é.e., has trebled in the course of 
six years, and that the revenue from this class of 
supply has grown in the same period from 41-5 per 
cent. to 53-2 per cent. of the total revenue from the 
sale of energy to consumers, although the average 
revenue obtained per unit sold has decreased from 
5-75d. to 3-39d., t.c., by 41 per cent. Within the 
same period the power load increased from 2014 
million units to 4538 million units. 

On generating conditions the return throws a good 
deal of light. The progressive improvements in steam 
power station equipment and practice since 1920-21 
resulted in a reduction of the average fuel consump- 
tion per unit generated from 3-42 Ib. in that year to 
2-16 Ib. in 1927. Technical developments resulted 
in an all-round increase of 58 per cent. in the 
amount of electricity obtainable per ton of fuel con- 
sumed at the generating stations of authorised under- 
takers as a whole, as compared with the position in 
1920-21. The average cost of generation for all under- 
takers during 1927-28, namely, 0-335d. per unit, is 
the lowest as yet recorded. During the year 1926-27 
the figure was 0-54d. The equipment of stations with 
large modern units of plant has had a great deal to 
do with the improvement. As regards boiler plant, 
the statistics disclose the tendency during recent 
years to adopt larger units and higher working pres- 
sures, which are shown to range from 100 Ib. to 
450 Ib. per square inch. In all there were no fewer 
than forty-five different working pressures. 

The analyses of the average cost of generation given 
in the present and previous returns emphasise the 
importance both of fuel economy and also of fuel costs 
upon the working expenses of authorised undertakers, 
and hence upon the price at which energy can be 
supplied to consumers. It is sometimes argued that 
the fuel cost in the most modern generating stations is 
now so low that further reductions will make very 
little difference to the cost of electricity, but it is to 
be remembered that the price of coal may easily 
increase, and that for that reason it is desirable that 
engineers should not relax their efforts to raise the 
efficiency of generating plant to the highest possible 
value. 











in the amount of steam turbine plant. 
Direct-current generating plant for public elec- | 
tricity supplies is, of course, also rapidly going out of 
existence ; in fact, during 1927-28 only 5-84 per cent. | 
of the total amount of plant installed was of this 
type. The decrease during the period considered was 
26,319 kW. As much as 4,878,170 kW, or 92-8 per 
cent., of all the generating plant installed by 
authorised undertakers in Great Britain consisted of 
turbo-alternators. Whilst the major part of the new 
plant put into operation was standard 50-cycle plant, 
plant of non-standard frequencies was in use to the 
extent of 1,113,949 kW. Over 72 per cent of all 
alternating-current plant installed at the end of 
1927-28 generated three-phase, 50-cycle current. 
Nevertheless, the amount of non-standard frequency 
plant was not by any means insignificant and the cost 
of replacing it or modifying it will be considerable. 
While the standardisation of frequency is making 
progress, as this return shows, the manufacture of 
non-standard equipment has by no means been 
brought to a standstill. Indeed, one of the largest 
stations put into operation during the present year, 
namely, Hams Hall, has been designed to work at a 
non-standard frequency at the outset. The return 
also shows that in Great Britain there is still a con- 
siderable amount of direct-current distribution. The 
diverse character of the declared voltages in force at 
the end of the period covered by the return is another 
unsatisfactory state of affairs, both from the point of 
view of the supply industry and manufacturers. That 
the use of electricity has increased considerably, especi- 
ally for power purposes, is shown by the fact that as 
compared with the preceding year the sales of electricity 
for lighting and domestic purposes rose by 264 million 
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units, whilst those for power purposes showed an 


Obituary. 





SIR ROBERT ASHTON LISTER. 


WE regret to have to put on record the death of 
Sir Ashton Lister, which took place at Dursley, in 
Gloucestershire, on Friday last, December 6th. 

Robert Ashton Lister was born on February 4th, 
1845. He was, therefore, approaching the end of his 
eighty-fourth year at the time of his death. His 
father, Mr. George Lister, migrated from Yorkshire, 
which was the county of his birth, to Gloucestershire 
in 1828 in order to set up a factory for the manufacture 
of woollen machinery, an undertaking in which he 
achieved a large measure of success. The son received 
his early education at Dursley Grammar School, and 
after being for some time at a private school at 
Banbury, he completed his studies at Diisseldorf and 
Versailles. On returning to England he entered his 
father’s works and remained there until 1867, when he 
started operations on his own account as @ manu- 
facturer of various commodities. 

At first his activities were quite on a small scale, 
but gradually at first, and far more quickly later, he 
built up an extensive business. Perhaps the two 
articles by which the firm is most widely known are 
cream separators and automatic electric lighting sets, 
but many other things, including other dairy equip- 
ment, ploughs and tractors, engines of various kinds 
—gas, petrol and oil—and sheep shearing machines 
were also manufactured. For atime, too, the Dursley- 
Petersen bicycle, with its peculiar frame and its 
hammock-like saddle of cords, which was also among 
the firm’s products, enjoyed a considerable amount of 
popularity. Mr. Lister, as he then was, was largely 
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instrumental in freeing from duty into Canada the 


cream separator. By that remission Canadian 
farmers were enabled, to their advantage, to purchase 
those dairy aids at a much cheaper rate than had up 
to then been possible. He had, at an earlier date— 
forty years or so ago—paid a special visit to Canada 
in order to endeavour to introduce the cream 
separator into that country, and made an extensive 
tour in a buggy in parts of Alberta, which had, at 
that time, not been reaclied by the railway. He met 
with a good deal of success, but until the removal of 
the duty trade in separators was much hampered. 

In spite of the calls on his time made by his own 
business, Sir Ashton, who was knighted in 1911, did 
much public work. He was a member of the 
Gloucestershire County Council, as representative of 
Dursley, from its initiation in 1888 until his death. 
After three unsuccessful attempts to enter Parliament 
as Member for the Tewkesbury Division of Gloucester- 
shire, he was elected Member for the Stroud Division 
in 1918, and sat thereafter for four years, when he 
retired. During the war he filled many parts, among 
them being taking over the duties of both the Chair- 
man and the County Surveyor of the Gloucestershire 
Highways Committee while the holders of those 
offices were serving with the Forces. For that and 
for other war work he was created C.B.E. in 1919. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WELDING 


Sir,—iIn Tae Enorveer of September 13th last 
appeared an article on the Technical Report for 1928 of 
the British Engine Boiler and Electrical Insurance Com- 
pany, Ltd. The authors of this report have departed 
widely from their usual form, in that they specially deal 
with Fusion Welded Pressure Vessels. 

The report is to be recommended to those who deal 
with fusion welding in general, as it is one of the first 
genuine steps by an important insurance society to offer 
its valuable assistance in framing tentative rules for use 
in Great Britain. It is to be hoped that this commendable 
action may prove an added inducement to our authorities 
to lay down suitable rules and regulations for the various 
methods of welding. In so doing, the much-desired legiti- 
mate development of all kinds of welding will become 
free from troubles 
and disappointments both to makers and purchasers. 

We regret that in this report the authors have not 
always made clear the distinction between fusion welding 
and fire welding. With fusion welding actual melting 
occurs of both the material and the welding rod, while 
in watergas welding no such melting of material takes 
place. The human factor remains of the greatest influence 
in fusion welding, the weld surface, the welding rods, the 
preparation of the edges, the penetration of the weld metal, 
the inability often experienced of annealing afterwards to 


possible, otherwise so unnecessary 


relieve stresses set up, the difficulty of retaining circularity | 


of a welded cylinder, the risk of burning the materials, 
and last, but not least, the danger of slag inclusions are 
among some of the main factors to be confronted in fusion 
welding. When it comes to heavier work, fusion welding 
has its decided limits. 

It was appreciated on the Continent that+«for boiler 
and high-pressure work more definite safe 
method of obtaining a homogeneous weld was highly 
desirable, which would allow of proper annealing and 
testing and give every assurance of soundness and depend- 
ability to registration authority and insurance 
society alike. The question was taken up by Messrs. 
Thyssen and Co., and as a result, this firm has during the 
last ten years developed fire welding by means of watergas 
and hammering or roller welding laps under hydraulic 
This is done in a special machine which reduces 
the “‘ Human Factor ” to the barest possible minimum. 

All the difficulties enumerated above in fusion welding 
are practically avoided by this method of fire welding. 
When applying this method the edges to be welded are 
heated by means of a watergas reducing flame burner. 
The watergas is mechanically prepared to the correct 
proportion so that no slag formation occurs. Where the 
plate edges themselves are forged together without the 
use of a weld rod of a necessarily different material, it is 
reasonable to suppose that the weld is more homogeneous 
than in a fusion weld. 

As the material is only brought to a welding heat, i.e., 
2200-2550 deg. Fah., which brings it to kneadable 
condition, there is no question of melting or burning same. 
Having been welded under hydraulic pressure, there is 
far less likelihood of non-adhesion of the surfaces to be 
joined. 

After welding, all work is annealed, and if of cylindrical 
shape re-rolled hot, so as to ensure its perfect circularity, 
which is difficult to obtain in fusion welding. 

An excessively high and searching pressure test about 
three to four times the working pressure is applied to 
all pressure vessels made on this process and is followed 
by a scientific heat treatment at about 1700 deg. Fah., 
which ensures freedom from all internal stresses. Any 
weld so obtained is always guaranteed by the makers 
to have a strength of 90 per cent. of the plate itself (official 
tests showed 95 per cent. efficiency). 

Although in Great Britain the Board of Trade have not 
been disposed to accept any kind of weld in tension on 
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user, 


pressure. 


a 


boilers, they have together with Lloyd’s Register seen fit 
lately to, approve of arc-welding the flanges on main 
steam pipes of marine installations, as on the P. and O. 
liner “‘ Viceroy of India.’”’ Such welded flanges are not 
only subject to tension caused by pressure, but to greatly 
varying stresses set up by expansion and temperature 
differences. 

Numerous official investigations and tests to destruction 
on welded boilers have definitely proved that the plate 
itself will part before an actual hammer weld gives way, 
while leakage at welded seams is out of the question. 
It has also been proved that for increasing wall thicknesses 
the factor of safety of the weld increases. The weld seam 
to all intents and purposes is of equal strength with 
that of the full material. 

Where this welding method has fully proved its merits 
after considerable operating periods, it undoubtedly 
deserves authorities’ closer and sympathetic investigation, 
and it is to be hoped that before long it will receive that 
consideration which it decidedly seems to merit. 

The réader should not be carried away by the idea that 
welding in general is unsuitable for boilers, as some remark 
made in the report might lead one to bélieve. 

Several prominent boiler manufacturers, engineers and 
users over here are fully convinced of the soundness and 
the practical and economical advantages this weld method 
offers for Steam Drums, High-pressure Receivers, Auto- 
claves, Chemical Containers, &c. They are only looking 
forward to a more favourable attitude by the authorities, 
who will no doubt realise sooner or later that this method 
of welding has much to recommend to both maker and 
user, and, therefore, deserves their every encouragement 
even if they may not be disposed to grant any method of 
fusion welding for containers to withstand pressure and 
temperature. 

We would end with strongly endorsing the desire 
expressed in the Preface of the Report that some authori- 
tative body may take the necessary steps to control 
and confine the welding of pressure vessels to legitimate 
channels by issuing official regulations for all kinds of 
welding. For THYSSEN AND Co., 

W. Hamittron Martin. 

London, December 6th. 


REGISTRATION OF TESTS 


Srm,—-Many, I think, will have read with considerable 
interest the report in your last issue of Mr. Parsons’ 
paper—‘ The Registration of Reliable Tests of Power 
Plant Machinery ""—-read before the Institution of 


Mechanical Engineers on the 29th ult. 

The proposals are of a nature that must involve diffi- 
culties, and it would seem that the discussion was more 
concerned with than the main We 
dismiss at once charges of dishonesty against manufac- 
turers, although, to borrow your words, it would display 
a lack of knowledge of the World to assert that this quality 
never influenced the claims sometimes put forward. 

It is a fact, however, that questionable claims are at 
times made, and such are generally the outcome of inexpe- 
rience, the absence of generally 
test and basis of comparison. 

This unfortunate position may, and does, frequently 
militate against the 
those claims that are backed by complete data and the 
accumulated of long experience. He 
himself almost 


these issue. may 


recognised methods of 


evidence 


of Tests would be of great value to the designer, for he 


he now has much difficulty in obtaining truly comparable 
results. This information would at him the 
‘““ State of the Art" and enable him to appraise the true 
efficiency value of the machine with which he is concerned. 

This toeing of the line may not always be pleasant, 
but its effect should be stimulating. 

It is conceivable that there may be a reluctance on 
the part of engineering firms to expose their hands to the 
extent proposed, but this reserve is not in the interests 
of the industry as a whole, and any scheme that would 
lead to greater frankness between British manufacturers 
must be of value in fighting foreign competition. 

Difficulties there are, but I venture to think that 
they should not be insurmountable if approached with 
an open and sympathetic mind. 

The need is there, and an opportunity will be lost if 
the matter is dismissed without further investigation. 

I submit that the proposed scheme is of sufficient 
importance to merit the serious consideration of British 
engineering manufacturers, and is worthy of full inquiry 
by our leading Engineering Institutions. 


once show 


O. Wans. 


Waddington, December 9th. 


THE WORLD’S WEATHER. 
Sizn,—Greatly daring, though it is true that ridicule does 
not kill, may I suggest that the steady increase in frequency 
and variety of atmospheric electrical phenomena over the 
past two decades has, strangely, kept pace with the increas- 
ing use of “ wireless electricity *’ for communication. 
Memory alone is, we know, most untrustworthy, and it 
would be interesting to learn whether readers who recall 
pre-wireless days can confirm my impression that the 
modern sporadic flashes of lightning, often in meteoro- 
logical conditions inimical to thunder weather—the recent 








gale has furnished many examples—are something new 


finds | 
defenceless in combating inadequately | 
supported claims that may be made by home and foreign | 
| competitors. | 
From the technical viewpoint the proposed Register | 





would have access to complete and reliable data, whereas | 














to our climate, at least in such frequency as is now quite 
usual. 

It would seem that if the earth and the layers of super- 
incumbent atmosphere are regarded as the components of 
a vast Leyden jar that the surcharging of one “ coat ’’ by 
synthetic potential which is, I submit, taking place day 
and night in all parts of the globe, may quite reasonably be 
inferred to upset the natural electrical balance with results 
quite out of proportion to the transmitting power 
employed. 

One can, of course, only put two and two together, for 
direct evidence is impossible to obtain; but if science 
scoffs at the suggestion may one remind science that it did 
not foresee the terrible effects of over-exposure to the 
earliest Réntgen rays, and by analogy may not the Hertzian 
vibrations hold equally unforeseen consequences which we 
are beginning to feel in climatic depreciation, not only in 
these islands, but all over the world. The speculation 
is at least interesting, and if the theory is impossible to 
substantiate, it is equally difficult to refute. 

Exmouth, December 10th. 8. P. Curistie 

[We would ask our correspondent to remember when 
discussing apparent changes in climatic conditions that 
things “ rare in time are frequent in eternity.” A very, 
very long view is necessary.—Ep. Tue E.} 


WAVE TRAPS. 

Srr,—In the review of a *‘ Wireless Wave Trap,” appear 
ing in the issue of Tae Enornerr for December 6th, you 
appear to have overlooked the fact that the behaviour of 
any ordinary so-called “ wave trap "’ must depend to a 
very great extent upon the nature of the receiving set 
with which it is employed. By the use of an elaborate 
series of tuned and coupled circuits it is possible to con- 
struct an apparatus which will eliminate or reject any 
particular signal entirely from the receiver ; but such a 
device might cost as much as the entire receiver with which 
it is used, and would entail complications in operation 
which for the majority of listeners would be beyond 
consideration. 

If a wave trap is so constructed that it rejects the 2 LO 
signal on each side of the normal tuning position, as well 
as with the correct adjustment, with an unselective 
receiver, it will also eliminate as well many other signals 
which it may be desired to hear, and may easily seridusly 
weaken reception from signals so widely spaced from 2 LO 
—for example. as 5GB. Some existing wave traps have 
such defects, but a low-loss wave trap sharply tuned to 
the undesired wave length will allow a small spread of 
signal on each side of the normal tuning, but this spread 
will be small, with the result that signals quite near in wave 
length to 2 LO can be received with a reasonably selective 
and sensitive receiver. This being the case, such a wave 
trap gives an overall better performance than one which 
blankets out most of the tuning dial, while at the same 
time no switch is needed to cut it out of circuit. 

Pamir R. Coursey, 

Dubilier Condenser Co. (1925), Ltd. Chief Engineer. 

London, December 10th. 

[We are in thorough agreement with our correspondent, 
but the fact remains that many owners of sets who hope 
to get over the difficulty of interference by the use of wave 


| traps will be disappointed. We agree also that it is possible 
manufacturer who advances only | x 
| to use a trap without a shorting switch, but in practice we 


have found such a switch a real convenience.— Ep. Tue E.} 








EXHIBITION OF THE PHYSICAL SOCIETY 
AND THE OPTICAL SOCIETY. 


Tue Twentieth Annual Exhibition of the Physical and 
Optical Societies is to be held on Tuesday, Wednesday and 
Thursday, January 7th, 8th and 9th, 1930, at the Imperial 
College of Science, Imperial Institute-road, South Kensington, 
and will be open in the afternoon from 3 p.m. to 6 p.m., and 
in the evening from 7 p.m. to 10 p.m. 

The following discourses, with experiments, will be given 
at 8 p.m. on each evening : 

On January 7th.—The Right Hon. Lord Rayleigh, M.A., 
Se.D., F.R.S., “ Iridescent Colours in Nature from the Stand 
point of Physical Optics.” 

On January 8th.—Mr. 8. G. Brown, M.1.E.E., F. Inst. P., 
F.R.S., “‘ Gyro Corapasses for Gun-fire Control.” 

On January %h.—Sir Ambrose Fleming, M.A., D.Sc., F.R.S., 
“ Television : Present and Future.” 

With the object of encouraging eraftsmanship in the scientific 
instrument trade, a section of the Exhibition is to be devoted 
to the work of apprentices and learners, in competition, and the 
Councils of the Physical Society and Optical Society have 
appointed the following judges :—Dr. C. V. Drysdale, Professor 
A. F. C. Pollard, Sir Thomas Stanton, Mr. William Taylor 
Invitations to the Exhibition have been sent to the Institution 
of Electrical Engineere_ the Institution of Mechanical Engineers, 
the Royal Aeronautical Society, the Royal Meteorologica! 
Society, the Faraday Society, and a number of other societies 
and jes. As in previous years, members of these societies 
should apply for tickets to their Secretaries. Others may obtain 
tickets on application to the Secretary, the Physical and on 
Societies, 1, Lowther-gardens, Exhibition-road, London, 8.W. 7 
Tickets are required only on January 7th and 8th. Admission 
on the third day, January 9th, will be without ticket. 








British Encrveers’ Assocration.—Sir Gilbert C. Vyle 
has been re-elected President of the British Engineers’ Asso 
ciation for the year 1929-1930. 

“ Tue Execrrician * Re-vnion Dixner.—A re-union dinner 
of ex-editors, advertising managers and staff of the Electrician 
was held on December 6th in the Knight’s Room at “* Simpson's ” 
in the Strand, London. Mr. W. G. A. Bond, resident director of 
the Shropshire, Worcestershire and Staffordshire Electric Power 
Company, who was the editor from 1895-1897, was in the chair. 
Reminiscences of the early days of the electrical industry and 
of the journal which has been so closely associated with its 
development, were exchanged by Messrs. F. C. Raphael, W. E. 
Warrilow, F. H. Masters, and the Chairman, who incidentally 
recalled that the Electrician was the first periodical to be printed 
by the Monotype method. 
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Locomotive Feed Water Heater. 


\N improved type of A.C.F.I. feed-water heating appa- 
ratus has recently been fitted to “‘ Pacific ” type engines 
No. 2580 *‘ Shotover’’ and No. 2576 ‘“* White Knight,” on 
the L. and N.E. Railway. 

The standard type of A.C.F.I. heaters, consisting of two 
cireular chambers placed on top of the boiler behind the 
chimney, have been superseded by a heater arranged to 
fit into the smoke-box, ahead of the chimney. This 
arrangement eliminates heat losses by radiation, and refer- 


Im. in height. If the height of this column is increased 
in the pipe above the pre-arranged height, the extra weight 
of oil and water lifts the valve, and allows the excess oil 
and water to run to waste. 

A similar type of valve K is fitted to the hot water 
chamber to control the return of excess water to the suction 
vessel. A horizontal tandem pump—see Figs. 1 and 3-— 
consisting of a steam cylinder driving direct two water 
cylinders, one hot water and one cold water, is fitted. 
The cold water cylinder of the pump lifts cold water from 
a suction vessel under the cab, whence it has flowed by 
gravity from the tender, into the mixing chamber of the 
heater B. The cold water is introduced into the mixing 


























































Fic. 1-- LOCOMOTIVE FITTED 


ence to Fig. | will show that the appearance of the loco- 
motive is not impaired. 

The system used is the “ integral type.’ This system 
differs from that previously used—the R.M. type—in 
that the condensation of the exhaust steam by the cold 
feed water takes place at the pressure of the exhaust steam, 
instead of at atmospheric pressure, as in the R.M. system, 
giving a correspondingly increased temperature of feed. 
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FiG- 2--SMOKE - Box 


Nocontrol valve is fitted on the exhaust steam pipe between 
the blast-pipe and heater. Flooding of the heater is pre- 
vented by the oil drain and security valve H, Fig. 3. This is 
a piston type of valve, proportioned to balance the weight 
of the valve, plus the load on the valve due to steam pres- 
sure in the heater, against a column of oil and water about 
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witH A.C.F.i. FEED HEATER 


chamber in the form of a fine rose spray, where it mingles 
with and condenses the exhaust steam from the blast 
pipe that has passed through the oil separators CC, 
thus absorbing the heat of the exhaust steam, and increas 
ing the weight of water by the weight of steam condensed. 

The exhaust steam from the Westinghouse pump and 
the A.C.F.I. pump is also turned into the mixing chamber, 
thus increasing the efficiency of the apparatus. 





the valve, and flows back to the suction vessel. On this 
return water pipe an atmospheric pipe is fitted. This 
atmospheric pipe, which is in the form of an inverted U 
tube, running over the boiler, prevents excess pressure 
being built up in the pipe system. In practice, there is 
thus a constant circulation throughout the apparatus. 

A mechanical lubricator is fitted on the backplate of the 
boiler in the cab, worked by impulse from the pump to 
ensure a constant supply of oil to the pump proportional 
to its speed. A manual lever is also fitted on the lubri 
cator to flood the oil pipes at starting. This handle ix 
also a useful indicator of the speed of working of the 
pump, as the handle lifts simultaneously with each stroke 
of the pump. 

A thermometer on the cab indicates the temperature at 
which the feed water is delivered to the boiler. The speed 
of the pump is controlled by a steam regulator cock con 
veniently fitted in the cab. 

The apparatus is automatic in action. After the pump 
has been set to feed in proportion to the mean steam con 
sumption of the locomotive, no further attention is 
required. 

All pipe joints in the smoke-box are of the lenticular 
self-adjusting type, and all hot water pipes are asbestos 
lagged. The pump is carried on a beam, which forms a 
well for the waste water from the cylinder water cocks of 
the pump. The beam is secured to the motion bracket at 
the front end, and to the quadrant lever bracket at the 
rear end. 

Engine No. 2580 is fitted with a high-pressure boiler 
working at 220 Ib. per square inch, while engine No. 2576 
is pressed at 180 Ib. per square inch. 








One of the most rapid chemical reactions known takes 
place when a stick of dynamite is detenated. It has 
been found that the detonation wave travels along a 
cartridge of dynamite at speeds as high as 4 miles a second. 
These speeds are measured at the Explosives Experiment 
Station of the United States Bureau of Mines, Department 
of Commerce, at Bruceton, Pe., in connection with research 
and testing of mining explosives. In one type of appa 
ratus, known as the Mettegang recorder, the time elapsing 
between the breaking of two wires threaded through the 
explosive is recorded on a rapidly revolving smoked drum. 
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FiG. 3 ARRANGEMENT OF A.C.F.1. FEED-WATER HEATER 


The hot water then flows through the connection pipe 
D to the hot water chamber E, which it fills up to the height 
of the overflow pipe F. By gravity the hot water flows to 
the hot water cylinder of the pump, which delivers it to 
the boiler through the clack valve G. 

The oil drain and security valve H beforementioned 
evacuates the separated oil from the oil separators C, C. 
This valve also ensures the safety of the apparatus from 
the danger of the heater flooding, owing to the incrusta- 
tion of the return pipe or a valve sticking on the pump. 

The pump is arranged to deliver a greater quantity of 
cold water to the heater than hot water to the boiler. 
It is to control this excess water plus the condensed steam 
that the return valve K is fitted. When water overflows 
into the level pipe F it flows to the underside of the valve, 
and when sufficient weight of water has collected it lifts 


In a method recently developed the explosive is placed 
behind a narrow slot cut in a sheet of armour plate and the 
detonation process is photographed by its own light on a 
rapidly moving film. This method has the advantage that 
it records the speed of the detonation wave at every point 
along the column of explosive. It has been found that the 
speed of gelatin dynamites is affected by the degree of 
confinement under which the charge is fired. A column of 
gelatin dynamite confined in a steel tube may detonate at 
a@ speed several thousand metres per second faster than a 
similar charge detonated in the open. The suitability of 
an explosive for a given blasting operation depends to 
some extent on its rate of detonation; hence a study is 
being made by the Bureau of Mines of the explosion speed 
of dynamites when detonated under confinement closely 
approximating that obtained in actual blasting. 
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The Ghost Hydro-Electric Develop- 
ment in Alberta.* 


One of the most interesting of the hydro-electric 
developments at present under construction in 
Western Canada is that of the Calgary Power Com- 
pany, Ltd., at what is known as the Ghost site on the 
Bow River, about 30 miles west of Calgary, Alberta. 
‘The undertaking involves the construction of works 
spanning the Bow River valley immediately below 
the entrance of the Ghost River, the structures having 
a total length of almost a mile. 

The Ghost water power site has been considered 
important for many years, and in the published report 
in 1914 of the Dominion Water Power Branch, 
Department of the Interior, entitled ‘“ Bow River 
Power and Storage Investigations,”’ this development 
was considered on the basis of a 50ft. head with 
practically no storage and with sluice and spillway 
capacity for 50,000 cubic feet per second discharge. 
The present development now under construction 
will have 108ft. net head and 73,500 acre-feet of net 
regulated storage, and will have a sluice and spillway 
capacity of 150,000 cubic feet per second. From the 
records available—-1910 to 1928—the maximum flood 
discharge did not exceed 35,000 cubic feet per second. 
This leaves a very wide margin of safety to the struc- 
ture during flood stages of the supply rivers. 

The new Ghost plant will have an original installed 
capacity of 36,000 H.P., with an additional 1500 H.P. 
station service unit, and provision left in the strue- 
ture for an additional 18,000 H.P. unit. It, together 
with the existing upper plants on the Bow River at 
Kananaskis and Horseshoe near Seebe, Alberta, will 
give a total hydro-electric development of 68,000 H.P. 
on the Bow River, and it will be operated in conjunc- 
tion with the two upper plants, so that full use may 
be made of the total available flow and also of the 
existing storage at Lake Minnewanka. 

The 73,500 acre-feet storage at the Ghost will 
give an additional 5,750,000 kW hours of power, 
and the values of storage are thus apparent in the 
development of the power sites of the Bow 
River. 

The preliminary field investigations for the Ghost 
development included detailed topographic surveys 
of the proposed site and surveys of the area to be 
flooded in the creation of storage, the prospecting for 
sand and gravel deposits for concrete aggregate, and 
the discovery of a large supply of earth-fill material. 
A detailed geological survey was made to investigate 
and classify the rock formation. The underlying 
rocks at the dam site belong to the cretaceous period, 
and are alternating sandstone and shales of fresh- 
water deposition. The geological data plotted on 
plan and profile permitted accurate selection of the 
best position for the dam and knowledge of the suita- 
bility of the underlying formation which constitutes 
the foundation rock of the structure. Careful analyses 
were made of the sand and gravel deposits found 
within half a mile of the work ; and concrete mixtures 
were designed and tested to give the strength required 
for the structure. The earth-fill material, which was 
found some 3000ft. from the site, was thoroughly 
tested and proved, and its discovery was the deter- 
mining factor in selecting the hydraulic fill type for 
the dam south of the present channel of the Bow, River. 
A very important factor influenced the height of the 
Ghost dam—namely, cost—as it was found that the 
structure for 108ft. head was economically more 
favourable than the 80ft. head previously con- 
sidered. That is, the added storage and increased 
head had a much greater value than the additional 
cost of the higher dam, and the present design will 
allow for a 33ft. draw down of the reservoir. 

Several schemes for the north and south earth-fill 
dams were considered, and it was originally proposed 
to use laminated wood sheet piling for the south fill 
which would extend from the underlying bedrock 
to within 5ft. of the crest. A second proposal was to 
construct a concrete core wall of some 3ft. in thick- 
ness for the entire length of the earth-fill dam. The 
material was to be hauled to the site and dumped on 
the up and downstream side and then sluiced to the 
central pool. This method would allow the fines to 
be deposited in the centre portion on both sides of 
the core wall, but the plan was abandoned for two 
reasons. The first was that an ample supply of very 
high-grade core material was proved, and the second 
was that a slight relocation of the centre of the dam 
would allow of the excavation of a comparatively 
shallow cut-off trench to the impervious material, 
which in this case was bedrock. These factors were 
the cause of the final selection of the pumped 
hydraulic-fill method, which is favoured because 
of its stability and permanence when the proper fill 
material can be obtained. This material is available 
within } mile of the Ghost site. 

The north earth-fill dam presented a more difficult 
problem as there are no large clay deposits available 
on that side, and it is proposed to construct a concrete 
core wall which will extend well into the high bank of 
the Ghost fill and to sluice in fill material to build up 

that section. The available high-quality clay could 
thus be utilised as a core to extend north from the 
core wall, and the dam built up so that the large mass 


* This article was in type before the opening of the station 
which took place recently 


of the Ghost hill would be behind it in the form of an 
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immense buttress to the earth-fill dam. The excava- 
tion for the core trench on the south earth-fill dam 
has been taken down to impervious material. This 
trench is 60ft. in width in the deeper section and 
one-fifth of the width of the dam on the higher 
areas. The maximum base width of the earth-fill 
is 415ft., and the impervious core within the fill will 
extend from the bedrock to within 3ft. of the crest of 
the dam. Some 750,000 cubic yards of fill will be 
required for the south hydraulic-fill dam and 360,000 
cubic yards for the north side. 

The concrete gravity sections of the dam are at the 
river crossing, and also at the south sluiceway and 
spillway section, and these structures have their bases 
securely bonded to the solid sandstone rock which 
forms the foundation for the structure throughout its 
entire length. The union of the concrete dam to the 
north and south earth-fill dams and the south earth- 
fill dam to the sluice form transition sections of special 
design. These transition sections have sloping surfaces 
which spread outward to make a receptacle for the 
hydraulic-fill core and the earth-fill spreads well 
around the concrete gravity section to form secure 
protection to the contact of the impervious core and 
concrete. 

The south transition section has already been com- 
pleted to the final elevation, and stands some 68ft. 
above the ground surface of the south bank of the 
river. Provision has been made for draining water 
from the core pool during construction at the transi- 
tion sections, which water will be conducted through 
the inspection tunnel of the concrete dam and dis- 
charged through an orifice provided in the concrete. 
This orifice, which will permit of inspection of the 
hydraulic-fill core at any time, will be concreted up 
later and sealed with grout. 


CONCRETE GRAVITY DESIGN AND Lay-ovuT. 


The field lay-out for the hydraulic-fill and concrete 


dams is controlled by a closed triangulation system | 


with the stations being iron pins set in rock or con- 
crete. The elevation is known of all these points. 
This system controls the offset lines from which the 
work is laid out. The loss of offset stakes and refer- 
ence points on curves and other awkward sections is 
@ common occurrence, but owing to the complete 
control from the triangulation system, rapid and 
accurate re-establishment of lines and gradients is 
possible. An inspection tunnel extends throughout 
the entire length of the concrete dam, and provision 
has been made for grouting the rock underlying the 
foundations, the grout holes being extended into bed- 
rock from l15ft. to 22ft. as required, so that any 
existing crevices or seams may be sealed up. The 
grout pipes have been placed 10ft. apart, and corre- 
sponding weep or uplift pipes extend throughout the 
entire length of the dam and lead up to the floor 
of the inspection tunnel. This grouting will be done 
after the concrete structure is completed. 

There will be six 20ft. sluice openings in the gravity 
dam at the river section, which will be used as 
emergency sluices only in time of exceptionally high 
water, as the ordinary flood stages will be controlled 
by the sluice dam and overflow spillway at the south 
end of the hydraulic-fill dam. These sluice openings 
will not be built up to final elevation until after this 
summer's high water period is over, and are now left 
as temporary openings. When the discharge begins 
to decrease, one opening will be closed with stop logs 
and the concreting completed. The work will be 
done in progressive stages until all openings are 
closed, and the discharge of the Bow River passed 
through a valve and Venturi tube near the base of 
the dam. 

The finding of the best position for the power- 
house presented an interesting problem. The position 
of the gravity dam itself was chosen so that its base 
might rest on the hard sandstone bands, and the 
power-house, which is incorporated in the dam 
structure, was placed so that a large portion of the 
excavation for wheel pits and draught tubes might 
come in the softer intermediate shales, and have its 
base and back walls rest on the lower thick layer of 
sandstone. The toe of the main dam rests securely 
on the upper bands of sandstone, while the power- 
house base and toe rest on a lower sandstone band. 
This provision made it possible to have a portion of 
less difficult shale excavation and to have all founda- 
tions on the underlying solid rock. 

The construction of the dam has made it necessary 
for the Calgary Power Company to construct a new 
bridge over the Ghost River some 1200ft. upstream 
from the present bridge. The new bridge, which 
will be 600ft. in length and will be some 97ft. above 
the bed of the Ghost River, will not only decrease 
the length of road at this section of the Calgary— 
Banff highway, but will do away with the present 
steep gradients and sharp curves in the existing 
road. 

It was necessary also to build a diversion channel 
to divert the Ghost River flow from the toe of the 
north earth-fill dam to prevent wash at the base of 
the fill during construction. The timber in the Ghost 
Valley has also been cut and the whole area which will 
be flooded will be cleaned up. Similar clearing will be 
done on the reservoir site up the Bow River. The 
reservoir will extend some 8 miles up the Bow River, 
and almost 3 miles up the Ghost River. and will form 














a lake some 8 miles in length and } mile wide. The 
generated voltage at the Ghost will be 13,200, which 
will be stepped up vo 72,000 for transmission, and 
ultimately increased to 132,000 volts. 


CONSTRUCTION PLANT. 


The nearest town to the development is Cochrane, 
about 14 miles by road. The Canadian Pacific Rail- 
way has a station, known as Radnor, at the works. 
A railway yard is located near the station. This yard 
consists of standard-gauge tracks paralleled with 
narrow-gauge tracks which are connected to all parts 
of the works. All material received by rail is trans 
ferred to the narrow-gauge trains in the yard. The 
narrow-gauge tracks have a total length of about 
4miles. The motive power is provided by steam and 
petrolengines. The rolling stock consists of side dump 
ears for the sand and stone of 4 cubic yards capacity, 
flat cars for conveying cement, timber, rails, &c., 
and the concrete cars. 

The gravel pit is situated on high ground to the 
south-east of the dam. The screening plant is under 
the edge of this high ground, and the stone and gravel 
after screening is taken to the storage piles at the 
mixing plant, which is arranged about 400ft. from the 
dam. The hydraulic sluicing plant for the south earth 
fill dam is constructed on a ridge at about the centre 
of this dam. Tracks are laid from borrow pits about 
a mile upstream from the dam and on the south side 
of the main line of the Canadian Pacific Railway. 
A subway has been built under the main line of the 
Canadian Pacific Railway, as the best material was 
found on the south side of the tracks. On reaching 
the dam the narrow gauge tracks will be laid on 
the downstream berm to the hydraulic sluicing plant. 

The bunk houses and mess halls of the camp can 
accommodate about 650 men. A transmission line 
of the Calgary Power Company has been run to the 
site. The voltage of this line is 66,000, which ix 
stepped down to 550 volts for distribution to the 
various motors which are operated at that voltage. 

The hydraulic sluicing equipment will be driven by 
motors operating on 2300 volts, and a 3000-kVA 
transformer has recently been added to the sub- 
station for this service. All the water distribution 
piping is enclosed in wooden boxes for frost protec 
tion. Steam piping is also run through these boxes, 
und there is a system of steam piping to the dam for 
cleaning the bottom preparatory to concrete pouring 
und for protection against frost when the concrete 
is setting. 

EXCAVATION. 

The only solid rock excavation of any quantity is 
for the substructure of the power-house, and it is 
being done by drilling and blasting with disposal by 
derricks on the south bank of the Bow River. A large 
proportion of the blasted rock is being used for the 
filling of a protection crib, and the rip-rap at the 
north end of the south earth-fill dam. It is also being 
used to fill the cribs of the cofferdam now being built. 
The remainder of the excavation for the main dam 
consists of earth, gravel, and shale, with some glacial 
fill. This is being excavated by hand. 

Over the area of the base of the south earth-fill 
dam it was necessary to remove the top soil by 
stripping to a depth of Ift., with an elevating stripper 
removing the top soil. This machine consists of a 
wheeled scraper drawn by a petrol tractor, and dis- 
posing of the soil by a bucket elevator dumping into 
horse-drawn wagons. This material was dumped 
outside the limits of the dam. A core trench has been 
dug along the centre of the earth-fill dam for its entire 
length of about 2000ft. This work was done by drag- 
line machine and steam shovel. The width of this 
trench averages about 55ft. and the depth 10ft. The 
line of the dam passes through two sloughs and water 
was encountered in each slough trench. The material 
from the excavation of the core trench has been used 
to build up a levee to form a berm on the upstream 
side of the dam. 


COFFERDAMMING. 


At present the work in the bed of the Bow River 
is protected by a cofferdam, which extends about 
two-thirds across the original channel of the river. 
and is about 350ft. in length. This cofferdam encloses 
the power-house site, the intake dam and half of the 
emergency sluiceway. No serious difficulty was 
experienced in making it water-tight. The leakage 
has not been excessive, and has been taken care of 
by the pumps on the crib. These pumps are one 12in. 
and three smaller centrifugal pumps, which are 
placed where the water can be drained to sumps dug 
under them. The portion of the dam within the pre- 
sent cofferdam has now been raised high enough to 
allow the cofferdam to be replaced by an extension 
which will protect the work on the north half of the 
dam. Part of the present cofferdam is being retained 
to protect the work on the power-house substructure. 
The cribs forming the downstream end will be used 
as a base for four pumps which will supply water to the 
hydraulic sluicing plant. 

To provide for the flow of the river during the con- 
struction of the north portion of the main dam, three 
temporary openings or sluices and a tunnel have been 
left in the dam. In constructing the remaining 
portion of the dam, three more temporary sluices 
will be left open, and the six, together with the tunnel, 
will pass the flow during the flood season. The tunnel 
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will carry most of the flow of the river at the present 
season of the year. The river is now flowing through 
a channel 12ft. wide, and the closure of that channel 
should be easily effected when the river is diverted 
through the tunnel. A 72in. gate valve will close this 
tunnel, which will then be filled with concrete. To 
relieve the pressure on the gate valve while being 
closed and to allow for the concrete being placed in 
that part of the tunnel upstream from the gate valve, 
a large wooden gate made of 12in. by 12in. timber is 
hung over the upstream opening of the tunnel. This 
gate is hung on a hinge consisting of an 8in. pipe rotat- 
ing in two “U ” sockets, which were made of angle 
iron, bent to shape, and left in the concrete when the 
dam was being poured. The gate is held open by a 
cable, and will fall when the cable is released, thus 
closing the tunnel. 


CONCRETE. 


The gravel pit is ideally situated in that it is on 
the highest ground in the vicinity of the work, and 
it has been possible to build the screening plant under 
the hill. The gravel is brought to the screening 
plant in trains of side dump cars, and discharged 
through grizzlies into the bins at the top of the 
screening plant. The gravel excavated in the pit is 
of the best quality for concrete aggregate that was 
found by exhaustive test pit exploration of the 
vicinity of the work. A comparatively small per- 
centage of oversize boulders is encountered. There is 
a thin horizontal layer of clay in the pit at a depth of 
about 16ft. from the surface. It varies from a few 
inches to about 2ft. in thickness, and the pit is being 
excavated down to the surface of this clay. Sand 
constitutes about 42 per cent. of the material exca- 
vated. 

The track from the gravel pit runs along the top 
of the screening plant. Over the centre of the plant 
the gravel is dumped into a large bin, the oversize 
stones being rejected by a grizzly formed by a number 
of rails laid a correct distance apart. At the bottom of 
the bin there are three openings with doors controlled 
by manually-operated levers. These doors are over 
three vibratory screens and the gravel is fed to these 
screens through racks which remove stones over 4in. 
in diameter. These stones pass through chutes direct 
to a rotary crusher, and after crushing are raised by a 
bucket elevator to be placed in the stone bin. The 
remainder of the gravel is screened and the rejected 
stones are led by chute directly into the stone bin, 
while the sand which has passed through the screen 
goes to the sand bin. There is an arrangement whereby 
stone may be rejected to the waste pile when it is not 
needed. The crusher is not run continuously as there 
may be required a larger percentage of sand than is 
contained in the gravel as excavated. 

After screening the aggregate is hauled by trains to 
the storage piles at the mixing plant. The rock pile 
is about 400ft. long and contains 13,500 cubic yards 
when full. The sand pile contains about 10,000 
cubie yards, and is about 300ft. long. The material 
is dumped into these piles from the tracks, which are 
on trestles. In the centre of each pile there is a tunnel 
at the ground level, the tunnels being constructed of 
timber framing and sheeted. Along the top of the 
tunnel in the sand pile there is a series of steam pipe 
vents which are used to pass steam through the pile 
for heating purposes in cold weather. A continuous 
conveyor belt, 18in. wide, runs in each tunnel. Over 
the belts there is a series of doors which are opened 
by manually-operated levers to regulate the amount of 
material deposited on the belt. The belts travel at a 
speed of about 300ft. per minute, and discharge the 
material into hoppers at the foot of elevators at the 
mixing plant end of the tunnel. These elevators are 
of the bucket type and discharge into a series of chutes 
at the top of the mixing plant. There are three bins 
at the top of the mixing plant, two being used for 
sand and the other one, at the centre, being used for 
stone. The sand bins are steam heated, the steam 
being passed through the sand continuously. The 
consequent moisture content is allowed for in the 
proportioning of the water in the mix from day to day. 

The cement is unloaded from cars in the railway 
yard, and brought down to the plant by narrow-gauge 
trains, being taken to the plant on flat cars by an 
incline track, up which they are hauled by an electric 
hoist. There are two l-yard batch mixers in the 
plant, that capacity having been found sufficient for 
the economical pouring of concrete under the exist- 
ing requirements. On the main floor of the plant there 
are two hoppers over the mixer. The chutes from 
the sand and stone bins discharge into these hoppers, 
and material can be obtained from any part of the 
bin. The hoppers are made of sheet metal, and con- 
sist of two parts, one for the sand and the other for 
the stone. The sand hopper has three removable 
partitions, by which the proportion ofsand can be 
changed when necessary. The hoppers are filled by 
opening the doors to the chutes from the bins by long 
levers. The cement is then placed on top of the sand 
and stone, and by operation of a lever the whole is 
discharged into the mixer. A tank is suspended from 
the roof for the supply of water. This tank is kept 
filled, and the water is maintained at the correct 
temperature by steam injection. A container at 


each mixer has an overflow pipe which can be regu- 
lated so that the amount of water in the container is 
exactly equal to the amount specified for the par- 
ticular mix. 


The containers are filled from the tank 


at the same time as the aggregate is being measured 
in the hoppers, and is then discharged into the mixer. 

The cement is obtained in paper bags, and after 
their contents have been placed in the mixer, the bags 
are thrown into a hopper which feeds them to a con- 
tinuous belt that carries them to an incinerator. 
The amount of cement adhering to the discarded bags 
has been found to be very small. The concrete train 
can be drawn up under the discharge chute from the 
mixer. The operator controls the time of mixing and 
the water content. He has a view of the train below 
through a small opening in the floor. 

The pouring of the concrete is done by two methods. 
That part of the dam of which the base is on top of 
the bank of the river is poured by derricks. The 
train consists of a flat car which can carry two l-yard 
hopper buckets. It conveys to the derrick one full 
bucket, which is taken off after the empty bucket has 
been placed on the car. The train then returns to the 
mixing plant with the empty bucket. Two trains 
can, if necessary, be operated at the same time. 
The railway line from the mixer is double track, so 
that there is no delay due to cross-overs. The engine 
is always at the same end of the train. A section of 
the dam has been left open with the concrete poured 
only to ground level, so as to provide a means of 
passing through the dam to a trestle built along the 
upstream face of the dam. 

For the portions of the concrete dam which lie 
below this trestle the pouring is done by chutes, 
openings being left in the trestle so that the concrete 
may be poured into the chutes, which chutes are hung 
over the dam on cables. When the pouring has 
reached a height above which further pouring from the 
trestle cannot be done, the remainder is poured by a 
derrick mounted on the top of the adjacent section. 
The dam has been divided into sections by bulkheads 
with an average length of about 35ft. per section. 

The formwork is raised as the work progresses, and 
as one section is poured to the limit, the pouring is 
transferred to another section, the formwork of 
the first section being then raised while this section 
is being poured. With the exception of the panels 
used for the curved portion which changes the batter 
of the downstream face to the vertical top of the 
dam and the power-house substructure, all the 
formwork is erected in the field. 


HYDRAULIC SLUICING. 


The plant which is being constructed for the south 
earth-fill dam will comprise two duplicate units. 
These units consist of a trestle for the tracks over 
which the gravel for the fill will be dumped on to a 
platform known as a “hog box.” At each end of 
this platform there will be an hydraulic monitor or 
** Giant,’’ which will sluice the gravel down into a 
sump at the middle of the hog box. The material 
is passed through a rotary screen over the sump, and 
stones over 6in. in largest diameter will be rejected 
into cars arranged under the end of the screens. 
The material will be drawn out from the bottom of the 
sump by dredger pumps, which will pump it to the 
dam through a pipe line. The heavy material on 
issuing from the end of the pipe line will be deposited 
near the outer edge of the dam and the finer material 
will be carried by the water towards the centre of 
the dam. The finest material will reach the central 
portion of the dam, and will form the impervious core. 
The pipe lines will be carried along the outside edges 
of the dam. 

Each lift will be controlled by the height of water 
which is retained in the dam by small levees or em- 
bankments thrown up along the edges as the work 
progresses. To expedite matters, gravel levees are 
being built on the down and upstream sides of the 
dam. The gravel used in the downstream levee was 
first obtained from stripping of the gravel pit, and is 
now being excavated near the gravel pit from a 
deposit which was not required for concrete aggregate. 

To control the level of the water above the dam 
during the pumping of gravel, an opening has been 
left in the south end of the south transition section 
of the main dam. This opening allows excess water 
to be discharged into the tunnel mentioned above, 
and thence into the river. The height of the water 
level can be regulated by the addition of precast semi- 
circular concrete blocks on the top of a ledge left for 
this purpose at the opening of the tunnel. Another 
means of regulating the water level will be provided 
in a similar manner by a pipe line embedded in con- 
crete, which will be raised as may be necessary. 

A series of views of the works, which are repro- 
duced from photographs taken in April of this year, 
is given on page 636. 








The Smithfield Club Show. 


THE annual show of cattle and agricultural 
machinery of the Smithfield Club was opened at the 
Royal Agricultural Hall on Monday last, and 
closes to-day—Friday. We cannot pretend to be 
expert judges of cattle, but understand that the 
beasts exhibited are better than any which have been 
shown before, and also are more numerous. By con- 
trast it is disappointing to find a distinct falling-off 
in the number of exhibits of machinery and an almost 








complete absence of novelty. The reason may, of 
course, lie in the short space of time which has 
elapsed since the recent Public Works, Roads and 
Transport Exhibition, where much machinery of a 
similar class to that generally seen at the Cattle 
Show was exhibited. Certain it is that several of the 
exhibits have been duplicated at the two shows. 
Furthermore, we were sorry to notice that several 
familiar names were not represented at all at the 
Cattle Show, and that some of the stands had 
been curtailed. It might be expected, in such 
conditions, that the space made available would 
be occupied by novelties—for the whole of the 
usual floor space is occupied—but a careful 
scrutiny of the exhibits failed to reveal more than 
two or three new machines, while the extent of their 
novelty was not very great. 

The general impression which we gained in con- 
versation with the exhibitors was that, in the present 
state of agriculture, manufacturers do not feel justified 
in launching out on new enterprises. And this idea is 
supported by some remarks of Sir Walter Gilbey at 
the inaugural luncheon. He complained that our 
farmers are bankrupt and will remain so so long as they 
are not protected against foreign dumping. The 
countries from which the. dumped goods come 
are practically closed to us as markets for machinery, 
although they held some of our best customers not 
many years ago. Again, the expansion of cultivation 
which was expected to develop from the large irriga- 
tion schemes in our dependencies has not matured as 
rapidly as was anticipated, so that while we have lost 
large sections of continental trade, that within the 
Empire has not increased to a corresponding extent. 

The same general tendency in the application. of 
mechanical means in farming work, to which we have 
referred in past years, that is to say, the use of steam 
engines for large powers and the newer adoption of 
internal combustion engines for lighter services, seems 
to be progressing, and it is noticeable, at the Show, 
that the manufacturers of petrol and oil engines are 
tending towards the production of smaller units of, 
say, 1 to 2 horse-power, which are sold at remarkably 
low prices. It is also noteworthy that there appears 
to be very little encouragement for the electrification 
of farming, which some enthusiasts think may be 
derived from the “grid” system of distributing 
electric power in this country. 

Of the exhibits themselves it seems unnecessary to 
enlarge in detail, as most of them have already been 
described in our columns. Thus the new totally enclosed 
little petrol engine by Ruston-Hornsby appeared 
in our description of the Public Works Exhibition, 
the Rushton tractor and the Fowler petrol locomotive 
have also been dealt with. J. and H. McLaren show 
an oil engine-driven ploughing engine which has been 
exhibited before, and three examples of the McLaren- 
Benz Diesel engine, which, we noticed, is now being 
made in smaller sizes than hitherto. Aveling and 
Porter’s steam tractor and the traction engine of 
Charles Burrell and Sons are familiar, and a 
steam tractor on the stand of Fodens, Ltd., is chiefly 
noteworthy on account of an arrangement of fairleads 
whereby a winding rope, coiled on a drum that may be 
clutched in on the back axle, can be used for hauling 
either from the back or the front of the machine. 
Incidentally we noticed on this stand that there is 
a growing tendency for the use of autogenous welding 
in the place of riveting, in the assembly of under- 
frames. 

Among the larger sizes of heavy-oil engines there 
are those of Marshall, Sons and Co. and Blackstone 
and Co., while Petters Ltd. have the usual display of 
small petrol engines. The Pulsometer Engineering 
Company’s exhibit is confined to refrigerating 
machinery, which class of plant is well exemplified in 
the entrance passage to the hall. We noticed there 
a@ new compressor with an ingenious form of spring 
plate valve, by T. Hall and Son, of Rotherham. The 
Garrett six-wheel steam tractor, which is capable of 
hauling a load of 35 tons, looks very imposing at the 
Show, and was described in THe ENGINEER of 
November 8th, while there is a tractor of familiar 
design by Wm. Foster and Co., together with the 
little canvas office that is so typical of their stand. 

So, as may be gathered from the foregoing notes, the 
Show is not so much a place to go to see machinery 
as it is a place in which to meet engineers and other 
men willing to discuss their several interests, a policy 
that must be to their mutual benefit. 








MECHANICAL separation of oil, petrol and asphalt 
from the McMurray bituminous sands in the province of 
Alberta, is the purpose for which an experimental plant is 
now being assembled on the outskirts of Edmonton. The 
company starting treatment of the Northern Alberta tar 
sands on a commercial scale is headed by W. P. Hinton, 
former vice-president of the Grand Trunk Pacific Railway. 
Mr. Hinton has associated with him W. Laughlan, of New 
York. As now being built, the plant will handle 150 tons 
of tar sands per day, operating on a new process under 
patents owned by Mr. Laughlan. If the plant proves an 
economic success it is planned to erect a much larger 
equipment near McMurray, so that the sands may be 
treated on the spot as they come from the shovels. It is 
well known that the bituminous sand deposits in the 
MeMurray district constitute an enormous potential supply 
of oil and petrol, sufficient to satisfy world requirements for 





many years. 
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Railway and Road Matters. 


INCLUDED in the programme of permanent way renewals 
for 1930 on the Great Western is the purchase of 123,000 
steel sleepers. 


THE President for 1930 of the Permanent Way Institu- 
tion will be Mr. Raymond Carpmael, the chief engineer of 
the Great Western Railway. 


Tue curvature of the lines through Westbury and 
Frome is to be improved by the Great Western Railway, 
so that the speed restrictions which adversely affect the 
running of the West of England expresses may be with- 
drawn, 


Tue South African Railways Administration is asking 
for bids for 1000 four-wheeled drop-sided steel wagons, 
100 eight-wheeled 42-ton high-sided bogie steel wagons, 
and 150 bogie covered cattle wagons. The total value 
of the inquiry is estimated at approximately £800,000. 
This rolling stock is needed to handle the traffic peak 
of 1930, and quick delivery will be a big factor in the 
placing of the orders. 


In his speech announcing the probable policy of the 
Government as to London traffic, Mr. Morrison made it 
clear that no further action was contemplated until the 
financial aspect had been thoroughly investigated. The 
Minister of Transport, in that relation, announced on 
Thursday, December 5th, that the services of Sir William 
McLintock have been secured to advise the Government 
in their inquiries on the subject. 


THaT portion of the South Yorkshire Joint Line which 
lies between Maltby and its southern terminus at Worksop 
was closed, as far as passenger traffic was concerned, on 
November 30th. For some time there has been only one 
passenger train a day, but as the main purpose of that 
section of the line is to join the South Yorkshire coalfields 
to the London and North-Eastern and the London, 
Midland and Scottish, the loss of the passenger traffic 
will not be a serious matter. 


Wuat the London and Northern-Eastern Railway Com- 
pany proposes to do with the sum saved by the abolition 
of the passenger duty has not hitherto been given in detail. 
It is now announced that there is to be a new marshalling 
yard at Hull, wherein there will be six reception lines, 
a gravity hump and sixty sidings, each holding sixty 
wagons. A new marshalling yard is to be provided at 
Mottram on the Manchester and Sheffield line. There 
will be eight reception roads and twenty sidings, each with 
a capacity of sixty-five wagons. 

THE excellent business ability of Sir Cosmo O. Bonsor, 
who died on December 4th in his eighty-second year, 
was very manifest when, at the end of the régime of 
Sir Edward Watkin, he took charge of the affairs of the 
South-Eastern Railway and then succeeded in carrying 
through the scheme for the working union with the 
London, Chatham and Dover. On the formation, as 
from January Ist, 1899, he also became chairman of the 


South-Eastern and Chatham Managing Committee, which | 


position he held until the constitution of the Southern 
Railway became effective at the end of 1922. 

We were glad to read the other day that Mr. Donald A. 
Matheson was, in his retirement, finding congenial occupa- 
tion. Mr. Matheson was one of the few British chief civil 
engineers who were made genera! managers. He was the 
chief engineer of the Caledonian and succeeded the late 
Mr. Robert Millar as general manager. When the London, 
Midland ard Scottish Railway was formed he was made 
general manager (Scotland), and, on reaching the age limit, 
retired at the end of 1926. He has a scheme for the re- 
planning of the City of London around St. Paul’s, which 
was submitted to the Joint Bridge House and Special 
Committee of the City Corporation. A description of Mr. 
Matheson’s proposals and a copy of the plan appeared in 
The Times of November 25th. 


In its notes, in heavy type, on London Traffic, in its 
issue of December 4th, The Times made a remark as 
to the fares in New York which needs explanation. Our 
contemporary observed that London traffic may become 
the sport of party politics, as in New York, where, following 
the establishment of a traffic combine, political influence 
forced down fares to an uneconomic level. That was the 
subject of a note in this column on June Ist, 1928, and 
again on May 3rd last. The subway, or underground, 
railway of New York City was built by the municipality 
under the supervision of a Board of Rapid Transit, which 
had been constituted on the same lines as a similar body 
which had built the Boston subway. The subway was 
leased to the Interborough Rapid Transit Company on 
February 2lst, 1900, and one condition of the lease was 
that the fare, regardless of distance, was not to exceed 
5 cents., which, as visitors to the United States know, 
is that generally charged for such services. The railway 
company, pleading the increased expenditure, wishes to 
increase the fare to 7 cents., and it was that application 
and its refusal that led to our two paragraphs. 


Accorpine to the Board of Trade returns the value 
of the railway material exported during the first ten 
months of the present year was as follows, the correspond- 
ing figures for 1928 and 1927 are added in brackets: 
Locomotives, £2,694,978 (£2,932,532, £1,726,352); rails, 
£2,292,398 (£2,905,018, £2,767,776) ; carriages, £2,075,577 
(£2,210,887, £2,601,242); wagons, £2,070,360 (£2,704,016, 
£2,408,289); wheels and axles, £370,758 (£656,654, 
£637,304) ; tires and axles, £502,629 (£498,648, £561,798) ; 
chairs and metal sleepers, £412,427 (£767,961, £1,178,548) ; 
miscellaneous permanent way material, £876,944 
(£1,128,775, £1,252,263) ; total permanent way material, 
£4,581,440 (£6,066,685, £6,621,741). The weight of the 
rails exported was 273,101 tons (332,231 tons, 335,985 
tons), and of the chairs and metal sleepers, 40,685 tons 
(77,966 tons, 118,970 tons). During the month of October 
last, locomotives of the value of £335,821 were shipped 
overseas, which included: India, £146,057; other coun- 
tries in South America than the Argentine, £55,211; South 
Africa, £53,383; the Argentine, £30,626; Straits Settle- 
ments, £5520. During the same month rails of the value 


of £252,793 were shipped, which included : The Argentine, 
£71,638 ; South Africa, £53,767 ; 


New Zealand, £36,169 ; 


| 


Notes and Memoranda. 


Iv is estimated that the cost of keeping roads open to 
motor car traffic in Quebec during the winter amounts 
to 100 dollars per mile of road. 


Ir appears, from a lecture which was given before the 
Royal Scottish Society of Arts by Mr. D. Stewart, that in 
1925 there were mined in Scotland 3,000,000 tons of oil 
shale and that from this shale there was produced some 
50,000,000 gallons of oil. It is said that the output of 
crude oil has, since then, been reduced in the ratio of 
11 to 10. 

In a line of precise levels run across the continent from 
mean sea level on the Atlantic to mean sea level on the 
Pacific, the engineers of the Geodetic Survey of Canada 
obtained an apparent difference of elevation of about 6in. 
On the assumption that the mean sea levels of the two 
oceans are about the same, this indicates that the error 
was made in running a line of levels 3647 miles in length. 


Ir is claimed that the new suspension bridge across 
the St. Maurice river at Grand Mere, Quebec, is the longest 
bridge to be carried by rope-strand cables. The span is 
949ft. The two ropes, which each have thirty-seven 
strands I}in. in diameter, were laid out on the frozen 
river before they were hoisted into place. Each strand 
of the cables contains thirty-five wires of about 0-19in. 
diameter. 

Tue gold-bearing reefs of the Rand have been mined 
almost uninterruptedly for a distance of 75 miles from 
west to east, and down to a maximum depth in the central 
section of 7600ft., or twice the height of Table Mountain. 
The total amount of driving and sinking, &c., that has 
been carried out in the mines of the Rand to date has 
been 4000 miles. Up to now the Rand has produced 
200 million ounces of gold. 


In the annual report of the Director of Standards 
of the United States there is a number of interesting 
statements, among which may be quoted: “ A new type 
of electrical resistance standard of much greater constancy 
than those in general use has been developed. The 
greater constancy is obtained by annealing the resistance 
material—manganin—after being formed to final shape, 
at a temperature of about 600 deg. Cent. in carbon 
monoxide at a greatly reduced pressure and effectually 
sealing the containing case.” 

In introducing a paper for discussion on “‘ Some Pro- 
blems in Hydro-geology,”’ at a meeting of the Institution 
of Water Engineers, Mr. E. Morton said that the existing 
practice of determining the available yield of a stream, and 
the size of the requisite storage reservoirs by means of 
certain formulz based on rainfall, did not take into account 
the influence of geological structure, and the latter might 
materially affect the yield of a stream and the size of 
storage reservoirs. Future schemes for surface reservoirs 
must take these factors into account. 


| Cowrractrors, says the Engineering News-Record of 
America, commonly fall into the error of “ saving powder ” 
= rock excavation by power shovel. The error is most 
usual with the contractor for general excavation, who 
only occasionally runs into a rock cut in the course of 
his earth-handling operations. He approaches the task 
with the conviction that reduced shovel output is unescap- 
able and endeavours to cut costs by doing the least 
possible amount of blasting. Statistics are given to 
show that a reasonably generous use of explosives is 
economical, 


Ir is reported that the Toulouse section of the 
French Association of Electricians has adopted a resolution 
recommending that all information regarding accidents 
arising from lightning, hail and thunderstorms be concen- 
trated in the Pic du Midi Observatory at Bagnéres-de- 
Bigorre, in the Upper Pyrenees, and that an active cam- 
paign should be organised to induce public authorities, 
electric traction and electricity supply undertakings, 
and all technical and agricultural societies to assist in 
making the observatory a centre of information about the 
effects of lightning and storms. 

Tue efficiency of hydraulic machinery in general was 
commented upon in a paper which Mr, J. O. Boving con- 
tributed recently to the Royal Society of Arts.~ Dealing 
with air lift wells, he said that the test and research work 
lately done in England has proved that with correct 
design and proper attention to detail, an efficiency from 55 
to 75 per cent. can be obtained. The variation depends on 
the relation between available fall and desired compres- 
sion, as well as on the size of the plant. If the same con- 
version were to be made by water turbines and mechanical 
compressors, the residual efficiency would be from 35 to 
50 per cent. 





In the course of a lecture on “‘ Physics in relation to the 
Utilisation of Fuel,” given under the auspices of the Insti- 
tute of Physics, Dr. C. H. Lander said that attempts had 
been made to gain further information of the structure of 
coal or coke by means of an X-ray spectrometer. This 
work apparently demonstrated the presence of graphite 
in each of the types of coke examined. Moreover, when 
four widely different varieties of cokes were investigated, 
a distinct parallelism was observed between the size of 
the graphite crystals as indicated by the shapes of the 
resultant reflection curves and the reactivity of the coke, 
as determined by the Fuel Research Station method, the 
most reactive coke apparently being made up of the 
smallest crystals and vice versd. 

WHEN alloyed with iron, nickel has the property when 
present to the extent of about 25 per cent. of destroying 
the magnetic properties of iron, but a higher percentage 
of nickel restores these properties, and the Western 
Electric Company of America has established that after 
heat treatment of high content nickel-iron alloys, the 
magnetic qualities are ten to thirteen times better than 
the best soft iron. It also has much effect in diminishing 
the hysteresis loss. These properties are of much use in 
submarine cables where great permeability is desirable to 
ensure quick working. The alloy is insulated from, but 
wound round, the copper conductor, and prevents the 
interference of stray currents. An alloy of 35 per cent. 
nickel, 35 per cent. cobalt and iron, known as perminvar, 





Miscellanea. 


Aw exhibition and trials of marine motors for sea fishing 
is to be held at Ostend in May and June of next year. 


Ir is estimated that the production of iodine from 
the seaweed of the White Sea will amount to 5000 kilos 
in 1930. 

A WEIR is to be constructed across the Orange River, 
South Africa, some 70 miles from Prieska, for irrigation 
purposes. 

A LARGE sulphuric acid and superphosphate plant is to 
be started immediately by the Société Genérale d’ Industrie 
en Pologne, in Poland. 

Tue exports from Walvis Bay, South Africa, are growing 
rapidly, and included during the past year 1181 tons of 
vanadium concentrates. 


Ir is expected that the Montreal-South Shore Bridge 
will be ready for traffic about the end of this month. The 
total cost will be approximately 20,000,000 dollars. 


Tue death of Dr. Perey A. Wagner, at the comparatively 
early age of forty-four years, has left a gap in the ranks of 
the geologists, not only of South Africa, but of the world, 
that will not easily be filled. 


Work has already been started on the construction 
of an overhead highway in New York, which will initially 
comprise two 20ft. roadways about 4 miles long. The 
structure is being made sufficiently strong to carry a 
superimposed roadway in the future, if necessary. 


SunpsvaLt Harbour, an important centre for the 
export of wood and pulp from Sweden, is to be modernised 
and enlarged at a cost of about 750,000 kroner. The 
work includes the extension of quays by 300m., the 
reconstruction of old quays and the purchase of two big 
cranes, 


Ir has been suggested by Professor A. F. Barker, of 
Leeds, that sheep should be so sheared as to provide a 
definite length of wool. The benefit of the scheme to 
the textile manufacturers is fairly obvious, but the 
inventor of a machine to serve such a purpose has yet to 
be found. 


THE output of copper from the mines of the Haut 
Katanga, Central Africa, during September created a 
record with 12,800 tons. This brings the production of 
the mines for the first three-quarters of this year up to 
100,400 tons, as compared with 86,555 tons for the corre 
sponding period of last year. 

THERE has just been carried out a light-load preliminary 
test of the Lochaber power plant in Scotland, by means of 
water collected from adjacent streams. It will not, how 





ever, be possible to put the full load on the machines 
until the tunnel through Ben Nevis has been completed, 
which is expected before the end of this year. 

It is announced that a scheme, estimated to cost 
£300,000, for the distribution of electricity in the north 
eastern sector of Shropshire, has been approved by the 
West Midlands Joint Electricity Authority, and is to be 
submitted to the Electricity Commissioners. When their 
approval has been given work will begin immediately. 

AN industrial building is to be put up in Los Angeles, 
California, next year, with elaborate accommodation 
for aeroplanes on its roof. The building itself will be 
980ft. long and 152ft. wide, with the greater length in 
the direction of the prevailing west winds. Projecting 
platforms around the roof will increase the available 
landing area to approximately 200ft. by 1200ft. 

AN experimental radio communication system has been 
installed at Ashlarid by the American Rolling Mill Com- 
pany, for dispatching yard locomotives. The sets are of 
50 watts and have a range of 5 miles. One set is placed at 
the weighbridge and others on the locomotives. The 
weighman gives his instructions to the engine through a 
loud speaker and the driver replies in confirmation. 


Two comprehensive reports on “‘ Screw Thread Tables 
for Shop Use” have just been issued by the American 
Bureau of Standards. They will not, of course, greatly 
concern engineers interested only in the Whitworth 
standards, but should prove of value to those dealing 
with international machinery. The price of the two 
reports is given as 10 cents each at Washington. 


A most useful and fascinating book on British hardwoods 
has just been published by H.M. Stationery Office on 
behalf of the Forest Products Research Department. 
In it detailed descriptions and large-sized illustrations 
are given for the identification of all the principal British 
hardwoods. The descriptive matter is written in simple 
language, and the book should prove very useful to 
those who, without a wide experience, have to identify 
timber. 

An International Society for the Exploration of the 
Arctic Regions by means of aircraft has been established 
with headquarters in Berlin. The Society hopes eventually 
to found observatories in Nicholas Land, Peary Land 
(Greenland), Grant Land (Ellesmere Island), and Banks 
Island, and to arrange for these to be relieved annually 
by airship. A further and more daring pian is to found 
observatories on the drifting pack-ice of the Arctic Sea, 
connected by wireless so that their daily position might be 
determined. It is calculated that the gross weight of such 
a station building with food and fuel for two years would 
be about 25 tons. 


DEVELOPMENT is proceeding on the property of the 
Rhodesian Nickel Corporation, Ltd., the new undertaking 
recently floated to exploit the extensive deposits of nickel 
arsenide found on the property of the Gorge and adjacent 

und in the Gwanda district of Southern Rhodesia, says 
the South African Mining and Engineering Journal. The 
deposits have been traced a big distance on the surface 
and shaft sinking is in progress. Work is being expedited 
by the provision of a compressor and jack hammers, and 
crude oil will provide the power. It is too early, as yet, 
to attempt to form an estimate of the value of the occur- 
rences as a whole, but the surface indications are so 
extensive and the average values so promising as to 
encourage the hope that a deposit of considerable economi: 
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shows great constancy of permeability. 





importance may be disclosed by development. 
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The Progress of Electricity Supply. 


Annual Report of the Electricity 
There are 560 pages 


THE current 


One would never find a way or see light 


| analysis which the Commissioners have been good 
enough to provide. But even they have had to 
| handle so many and so diverse data that the mental 

result achieved is something akin to that produced 


| by those pictures by modern artists in which a hostof 


impressions is jumbled together within the limits 
of a single frame. Yet, like the tracks of November 
meteors, all the facts lead the eye towards one point. 
Many severe, often unwarranted things, have been 
said about British electricity supply—even as 
recently as Tuesday last in the House of Commons— 
but whoever studies this volume will be constrained 
to admit that ‘‘ nevertheless, it does move.”’ Much 
more electricity is produced annually than in each 
preceding year, the cost of production falls fairly 
steadily, the rate of consumption rises, and the 
anomalies dwindle away. No one will ever decide 
between the relative merits of a spontaneous and 
an enforced demand. It may be that the people of 
Great Britain have a perfect right to use as few tele- 
phones or consume just as little electricity as they 
like; and it may be that the purveyors have 
nothing to be ashamed of if the demand for current 
per head of population is less in this country than 
in America. An intensive campaign to compel us 
to use more electricity would be as unpopular as a 
house-to-house visitation to expand the con- 
sumption of tobacco or alcohol for the benefit of 
the Chancellor of the Exchequer. A demand which 
rises naturally as the result of good service and 
acquaintance with merits is on the whole the 
healthier, and that, take it for all in all, is the kind 
of demand we have in Great Britain. In 1922-23 
the consumption per head of population was no 
more than 88 units per year. From the present 
return we learn that it had practically doubled in 
the five years, for last year it stood at 158 units. 
Actually it is still higher, for the figures only cover 
public supplies. In the United States they speak 
of consumption in the neighbourhood of 500 units 





per head per annum, but one wonders where on 





| cent. 
| the figure last given is of interest. 


llighting has only 
| power supply. 








earth they go and how many are squandered in 
mere extravagance. 
If there had been no improvement in supply 


and reduction in the price of electricity, the 
increased use to which we have referred would not 
have been experienced. Stations are run more 
economically than formerly, and can therefore 
supply at a lower price. Here is an interesting 
contrast. The average cost per unit generated in 
1922-23 was 0-54 pence, in 1927-28 it was down to 
-335 pence. When we add that these are the figures 
for all undertakers—local authorities or compames 
the bad with the good—it will be recognised 
what a remarkable change has been effected in a 
few years. Although some of the reduction must 
be justly attributed to the lower price of coal 
17s. 10d. against 20s. 5d.—and possibly to other 
causes, the main part is directly due to the improve- 
ment in the efficiency of plant and the general 
economy of power stations. This we may show 
by another pair of figures. In 1920-21 the average 
fuel consumption per unit generated was 3-4 lb.: 
in 1927-28 it had fallen to 2-16lb. The load 
factor has remained constant at about 30 per cent., 
so that it has nothing to do with it. The cause 
lies in the improvement which engineers have 
effected in the design, construction, and operation 
of power stations; it is interesting to observe, 
by the way, that the cost of production has fallen 
by almost the same ratio as the fuel consumption 
in the years compared. Of course, the cheapening 
of the unit is the direct result, in part, of a much 
greater output. On this point the relative figures 
are very striking In 1922-23 the total load con- 


nected was about five and a-half million kW : 
in 1927-28 it was very nearly nine million kW. 


If this figure be analysed further, another instruc- 
tive point can be brought out. One would have 
thought that the demand for electricity for power 
was advancing more rapidly than any other demand 
But it is not so; the housewife leads the van. 
For lighting and other domestic purposes, she took 
18-9 per cent. of the total output in 1926-27, 
and in 1927-28 she consumed 24-4 per cent. Public 
lighting went up from 1-3 to 1-6 per cent., but 
traction and power both fell, the latter to 64-8 per 
of the total. In any case, the proportion of 
At one time 

thirty to forty years ago—electricity was looked 
upon mainly as a source of light ; now we see that 
one-third the importance of 


We might pursue these comparisons further, 


and anyone who has an hour to spend and can 


command the present and past reports of the Elec- 
tricity Commission will find a good deal to interest 
him in the contrast presented ; but enough has 
been said to show that the electricity supply 
industry in this country is advancing at a reason- 
ably good pace. Indeed, if it were not that in- 
dustry would be all the greater and unemploy- 
ment all the less if it accelerated more rapidly, we 
should be inclined to say that it is going quite 
fast enough. There is no need to emulate other 
people’s records just for the sake of doing so; 
records are empty things, the worship of which 
may be left to our Transatlantic relations. As long 
as we have enough for our needs and contentment 
that is all that matters. 


The Future of Marine Engineering. 


At the close of his presidential address to the 
Institute of Marine Engineers, Engineer-Vice- 
Admiral Sir Robert Dixon put forward a strong 
personal plea for a further advance in marine 
engineering practice as it exists to-day in the ships 
of the British mercantile marine. He suggested 
that shipowners, marine superintendent engineers 
and operating engineers alike should not entrench 
themselves behind the hitherto conservative slogan 
of * Safety First,’ but by taking a lead from the 
power station engineer, should press forward with 
more courageous schemes for economical ship 
propulsion. The very wide experience of the 
Institute’s new president in modern naval engi- 
neering practice has, for many years past, kept 
him in the closest touch with the various directions 
in which progress has been made, and his opinion 
is to be carefully weighed. Sir Robert’s address, 
which we reprint in an abridged form elsewhere 
in the present issue, covers the wide field of oil 
engine, steam engine, steam turbine and boiler 
practice, not excluding the newer developments 
of electric propulsion. As Sir Robert points out, 
marine practice must of necessity lag somewhat 
behind that of land power stations, but the margin 
need not be a wide one. Already, the best results 
of boiler practice, turbine design and conden. 
sing plant practice, the closed feed system and 
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inter-stage feed heating, have been applied 
to our modern liners, and in the newer ships 
excellent results are being obtained. It seems 
possible that, with steam pressure of 650 lb. per 
square inch and temperatures up to 750 deg. Fah., 
and the employment of feed-heating and a regenera- 
tive cycle, fuel consumptions of 0-5 lb. of oil per 
shaft horse-power-hour and 0-73 Ib. of coal per 
shaft horse-power-hour, are to be attained. Those 
figures will yield results very close to those which 
are now being obtained with marine oil engines 
of the latest designs. j 

In reviewing the progress made within the last 
ten years in the development of the marine 
oil engine, Sir Robert finds some satisfaction in the 
fact that British builders are now becoming alive 
to the advantages of independent development 
and are moving forward with designs of their own. 
There is, however, still room for further British 
progress in the direction of using exhaust gas 
turbine-driven blowers for pressure charging. 
In the field of marine turbine practice there is 
no doubt that the pioneer work which was done by 
Sir Charles Parsons is giving ever increasing results, 
so that British builders and designers occupy the 
leading position in marine turbine practice. Some 
ground is being gained in the recovery of the trade 
won by continental designers in the combination 
on one shaft of a steam reciprocating engine and 
an exhaust steam turbine, but British efforts have 
recently been concentrated principally upon the 
electrical solution of the problem, by the utilisation 
of alternating or continuous current generators 
and motors. In view of the increasing use of 
electrically driven auxiliary machinery for engine- 
room, deck and navigational machinery, such a 
development is of undoubted importance. With 
regard to advance in the design of the high-pressure 
reciprocating steam engine, such as incorporating 
new valve gears or the use of the uniflow system, 
but little has yet been done by engine builders 
on the Clyde and Tyne, although research and 
development work is proceeding rapidly in Ger- 
many, Holland and Sweden. This is a field in 
which British designers were at one time pre- 
eminent, and it is to be regretted that our 
shipowners and shipbuilders are not making more 
progress in this direction. The position with regard 
to the marine steam boiler is more encouraging, 
and it is satisfactory to record that British 
designed high-pressure boilers are not only giving 
excellent results in actual service, but are to be 
fitted into new liners for owners abroad. We may 
refer, perhaps, to the high efficiency of 85 per cent. 
obtained in service with the Yarrow 375 lb. 
pressure boilers on the P. and O. liner the “‘ Viceroy 
of India,’ and to the good results achieved with 
large 400 lb. pressure water-tube boilers of the 
Babcock and Wilcox type on the Holland-Amerika 
liner “ Statendam,”’ with which boiler operating 
efficiencies of over 87 per cent. are being obtained. 
There seems to be little doubt that these successes 
will lead, in turn, to the adoption of still higher 
steam pressures and temperatures in marine 
installations. In concluding his address, Sir 
Robert Dixon referred to high-speed rotary steam 
and possibly rotary oil-driven machinery, combined 
with improved hydraulic means for transforming 
the mechanical energy thus generated into propul- 
sive thrust. That there is need for a further 
investigation into the characteristics of high-speed 
propellers for large passenger vessels is revealed 
by the recent examination of the propellers of 
the North German-Lloyd liner ‘‘ Bremen,’ which 
indicated signs of erosion. It has also been recently 
suggested that further advances in the economical 
propulsion of ships would be expedited if fuller 
details of the tank tests and experimental trials 
of ships were to be made available with a view 
to co-ordinating the technical work which has 
been carried out in the leading maritime countries. 

Advances which in the future may possibly 
be made along the lines we have above referred 
to will certainly bring with them an increased 
need for highly trained operating engineers. In 
his presidential address to the Institute of Marine 
Engineers two years ago, Engineer-Captain Wm. 
Onyon stated that there was then no dearth in 
the supply of marine engineers, and that it was 
then possible to select the best men. The position 
in this respect seems to have altered, if we are to 
believe the recent report which has been prepared 
by the Society of Consulting Marine Engineers 
and Ship Surveyors. That body, which has recently 
submitted a report to the Board of Trade and the 
Chamber of Shipping, finds that there is a real 
shortage of qualified men to take charge of the 
more complicated main propelling and auxiliary 
machinery which is now being installed in mer- 
chant ships. Some suggestions are made as to 


the qualifying time for certificates, the value of 
experience gained in deep sea and coastal steamers, 
while the question of a lower grade of examination 
for a proposed third-class certificate is discussed. 
It is stated that the shortage of engineers is more 
marked in cargo steamers than in liners, but it 
must not be overlooked that the newer forms of 
propelling machinery are now finding increasing 
use in fast cargo ships. In these circumstances, 
any tendency to lower the standard of efficiency 
is to be strongly deprecated. Both in operation 
and design we require the brightest intelligence 
and the most daring brains, and we express the 
hope that British shipowners, shipbuilders, and 
particularly the members of the Institution of 
Marine Engineers, will take to heart the words 
of their President, and, like the modern power 
station engineer, while taking commendable safety 
precautions, will proceed apace with more econo- 
mical and advanced machinery designs, accepting 
gladly the increased responsibilities which the 
supervision and operation of such machinery 
must inevitably entail. 
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Amonest other papers presented by Japanese 
at the conference, brief mention may be made of 
the following :—‘“‘ The Zoning of the Electrified 
Lines,” Power Section, Bureau of Electricity ; 
“Track Retarding Device for Over-running Cars,” 
Chief of Maintenance Bureau ; * Track Maintenance 
and Operation in Heavy Snow Regions,” the same ; 
“Deflections of Sleepers,” Y. Tanaka; ‘* New 
Designs of Passenger Coaches,”’ K. Osaka ; “ Rolling 
Stock,” Dr. K. Asakura; ‘“* Substructure Construc- 
tion of Railway Bridges,’ I. Kugimiya; ‘ Natural 
Vibration of Railway Carriages,’ K. Musashi ; 
“Current Leakage from Electric Tracks: Problems 
of Underground Structures,” T. Hattori; “ Tunnel 
Ventilation,” Director, Improvement Section, De- 
partment of Railways; ‘‘ Methods of Preventing 
Hot Box and Reducing Consumption of Lubricating 
Axle Oil Adopted by Government Railways,” 8. 
Oya; ‘‘ Methods of Rolling-stock Repair Adopted 
by J. G. R,” O. Yamashita; ‘‘ Snow-ploughs,” K. 
Hashima; “* Results of Locomotive Coal Consump- 
tion on J. G. R.”’ G. Kobayashi, and “‘ Passenger Car 
Air-brake Equipment,’’ B. Otsuki. A great amount 
of railway construction has been going on in the 
Kanto area, due to the calamity of 1923, including 
the entire rebuilding of leading stations, the elevation 
and duplication of tracks, and what seems to be the 
entire reconditioning of the system; but these 
subjects do not form topics for the railway experts. 
They are, however, of wide interest, together with 
the sources of supply, the divisional shops, which 
to-day turn out everything the railways require. 

A paper standing by itself deals with a new method 
of contracted multiplication and division (Dr. 8. 
Tanaka)—a “ System of Multiplication of Numbers 
beginning from the Left by Writing the Several 
Partial Products Pertaining to Each Figure in the 
Multiplier in Two Rows, in Conjunction with a New 
Method for Pre-determining the Decimal Point of 
the Product, a Rational Method of Contracted 
Multiplication and Simultaneous Subtraction of Two 
Rows of Figures, with a Rational Method of Con- 
tracted Division.”” The doctor claims that his 
system can be mastered after a little exercise. Another 
idea is suggested by the Ultramicrometer, a ‘‘ New 
Instrument for Measuring very Small Displacement 
or Motion,’’ Dr. J. Obata “‘ utilising a generating 
valve circuit . . . which has already been employed 
with satisfactory results for recording earth move- 
ments.” 

In the realm of marine engineering, the Japanese 
contribute some twenty papers. As in most other 
of modern activities, men not yet old have witnessed 
developments of an extraordinary character among 
a people who, thirty or forty years ago, were thought 
so little fitted, physically or mentally, to engage 
in the industrial life of the West, much less compete 
with the West. And such developments as have 
taken place would have been almost impossible 
if the people had been left to themselves. Govern- 
ment assistance and tutelage unknown in the West, 
co-operation, organisation, subsidies, tariffs, the 
foreign expert and adviser, these are the factors 
in the making of modern Japan—and in the process 
of creation great sacrifice of life in a country where 
life was, and still is, of little worth. 

The steam turbine is the subject of several papers, 
from which it will be gathered that the old dependence 
upon foreign design and practice is a thing of the past, 
Japanese engineers, civil and naval, having effected 
definite improvements in turbine engineering, with 
the aid of Japanese inventors (“‘ Development of 
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Steam Turbines,” K. Yokoyama’’). The increase 
of the Navy and the expansion of industry are the 
agencies primarily responsible for the developments 
made, which include theory and design (Dr. O. 
Miyagi), and blade material, angle, depth and shape 
(F. Numachi). 

The largest steam turbine made in Japan is the 
subject of a paper (K. Yoshida), which reveals the 
progress made by the famous dockyards at Nagasaki. 
A sketch of the evolution of the mercantile marine 
engine (Baron Shiba, Prof. F. Yamanouchi, N. Itabe) 
attributes the introduction of marine engineering 
to the necessities of the Navy rather than the needs 
of commerce. Incidentally, it may be mentioned 
that the first steamer owned by a Japanese subject 
was the gift of the King of Holland in the early 
’sixties to the Prince of Satsuma, whose lineal descen- 
dant is now Military Attaché at the Japanese 
Embassy in London. The first marine engine made 
in a Japanese yard was manufactured by the Ishika- 
wajima Dockyard, Tokio, in 1863 (‘‘ Development 
of Marine Engines,” F. Ushimaru), and installed 
in one of the first Japanese modern warships—the 
“Chiyoda.” This writer shows how completely 
the Japanese engineer has taken over the manufac- 
ture of every class of marine engine. 

There are many references to turbine manufacture : 
“The Construction of the Principal Parts of Marine 
Steam Turbines,’’ Rear-Admiral T. Ono, and “ The 
Difficulties Attending the Development of Water 
Turbine Making, with a List of Makers and their 
Products,” Dr. 8. Uchimaru, being the subjects of 
two of the principal Japanese papers. 

Although Japanese shipbuilding at present 
rather in the doldrums, the rise of this national 
industry has been none the less remarkable, and a 
paper on recent developments—Y. Yamamoto and 
K. Inouye—is an interesting survey. Vessels 1000ft. 
in length may now be built in Japanese yards, and 
there are twenty-one non-Government shipyards 
capable of building ships of 1000 tons and above ; 
for repair work there are 75 dry docks and 180 slip- 
ways. Incidentally, despite the falling-off in con- 
struction work, everything is being done to maintain 
the skilled worker in his position. A new order of 
mechanics has been trained at great cost, and these 
cannot be discharged. Naval architecture is now taught 
in five separate schools. There is an equal number of 
experimental tanks, large and small, and Japan has 
its Registry and Survey, working in co-operation 
with Lloyd's, the Bureau Veritas and the Italian 
Registry. 

Harbours and harbour works—Dr. K. Aki—in 
the modern sense were not developed until about 
thirty years after the opening of ports to foreign 
trade, the first harbour of modern type being that 
of Yokohama, completed in 1896. The damage 
suffered here by the calamity of 1923 was enormous, 
the breakwaters, fine new piers, quays, and all equip- 
ment being brought down in common ruin. But 
the work of reconstruction was soon started, beginning 
on October 20th, the fiftieth day after the catastrophe, 
under the direction of Dr. Aki, and the great work 
was completed within two years. 

There are fifty-four harbours in the Empire properly 
equipped. Many who believe they are familiar 
with conditions in Japan will be surprised to learn 
that Tsurumi is the largest industrial harbour. 
This place, until recent years a fishing village, now 
incorporated within the city of Yokohama, had its 
great opportunity during the late war, when enormous 
demands being made upon Japan’s shipbuilding 
capacity, shipyards were hastily laid out and steel 
ships of from 5 to 10,000 tons built for Japanese 
and foreign use. Here were constructed eight vessels 
for the United States in return for a large consign- 
ment of steel. Here, also, under the spur of necessity, 
an 8000-ton ship was built, launched and completed 
in record time—stated at that time to be a world 
record. 

Occasional references in the vernacular Press to 
the naval arsenals encourage the layman to believe 
that Japan is little, if any, behind the foremost 
maritime powers in the art of naval construction. 
It has been definitely asserted that her latest sub- 
marines are superior to those of any Power; but while 
latitude must be allowed for patriotic enthusiasm, 
especially where the patriot is a Japanese, there is 
little doubt the Imperial Navy of Japan maintains 
its old reputation of being sui generis in regard to 
things Japanese, and even in graceful acknowledg- 
ment of foreign assistance in the years that are passed 
it seems to stand alone. A paper on “ The After-war 
Development of Ships in the Imperial Navy,” Con- 
structor Vice-Admiral Dr. Y. Hiraga, who most 
probably wrote his thesis in English, this being 
practically the Navy’s mother tongue, says: ‘! Much 
of the development of our warship design and con- 
struction are the manifestations of the instructions 
and advices given on various occasions by the leading 
members of the profession in Europe and America, 
and perhaps this is the most fitting opportunity 
for the author and his colleagues to express their 
most sincere gratitude to them.” 

The high lights in the Japanese world of pure 
science, the chemists and the analysts, are strongly 
represented, the former by papers on “ Torsional 
Stress and Elastic Limit,’’ Prof. Dr. Inokuchi; ‘‘ An 
Investigation into Oscillation of Ships and Seis- 
mological Phenomena,” Prof. Dr. Suehiro, while 
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there are numerous papers on metallurgy and the 
properties of Japanese minerals. 

Dr. Suehiro’s survey of seismological research 
reveals the activity of Japanese workers in this 
field, so intensively studied during the past forty 
years, most particularly since the calamity of 1923 
and later severe visitations which did not excite 
world attention since no great metropolitan city 
or port was involved. New instruments are being 
devised, and the day may soon come when the earth- 
quake warning will take its place by the side of the 
storm warning at the ports and meteorological 
stations. Naturally, there are a number of papers 
on Japan’s traditional enemy which, with its faithful 
handmaiden, fire, has wrought such destruction of 
life and property throughout the ages. But with 
this people it is no longer a case of “ A fire on the other 
side of the river ’""—to quote an old saying revealing 
the indifference always felt at the sufferings of others. 
Recent disastrous experiences have had a marked 
effect upon the national attitude towards earth- 
quake and fire, and surveys of the earth, strong 
foundations, fireproof and hygienic buildings, sanita- 
tion, were dealt with by several authors. 

A distinguished visitor to the second day’s sessions 

October 3lst—was the Imperial Patron, Prince 
Chichibu, when Mrs. Lillian M. Gilbreth, the only 
woman delegate at the Congress, presided over the 
meeting at which papers on scientific management 
were read. 

In proportion to the strength of their representa- 
tion, the delegates from the United States did not 
present a large number of papers—the record in this 
respect belongs to Italy—-but in a number of instances 
groups of men in one industry contributed to the 
preparation of one paper, each representing a phase 
of the subject treated. A good example of this class 
of paper was a survey of welding, consisting of ten 
separate contributions, dealing with the varied 
phases of the new industry and its increasing use. 
There is a foreword by Mr. C. A. Adams, from 
which it may be gathered that the process is 
making more rapid progress in the new world than 
in the old 

The motor car has wrought a revolution in many 
things ; it has compelled the world to give the same 
serious attention to roadways as was formerly exclu- 
sively reserved for railways. A paper of wide general 
interest has to do with the ventilation of vehicular 
tunnels. This is the work of Mr. Ole Singstad, Chief 
Engineer and Superintendent of the New York State 
Bridge and Tunnel Commission. He refers to the 
vehicular tunnels existing before the advent of the 
motor car, the Blackwall and Rotherhithe tunnels and 
those in Glasgow and Hamburg, the ventilation of 
which when they were built was left to natural causes, 
and the widely different conditions existing to-day 
in consequence of the poisonous gases given off by 
the petrol engine, notably carbon monoxide. 
Elaborate experiments were therefore carried out 
prior to the construction of the Holland Tunnel, New 
York, and as a result of these the tunnel, which was 
opened in 1927, is equipped with what appears to be 
a most excellent system of ventilation, so that the air 
of the tunnel is purer than that of the city streets 
and its temperature more equable. The system 
installed is summarised as follows :—Fresh air sup- 
plied at all points throughout the tunnel ; air supplied 
or withdrawn at any point can be definitely con- 
trolled ; no discomfort or danger from high-velocity 
air currents; ventilation not affected by ‘utside 
wind ; exhaust gases quickly diluted and removed ; 
smoke from fires in tunnel quickly removed and pre- 
vented from spreading. 

During the first sixteen months of operation there 
passed through the tunnel, which is over 8000ft. long, 
11,300,000 vehicles, exclusively motor driven. Venti- 
lation is controlled from a room operated by one man 
and an assistant, and a continuous record is kept of 
the carbon monoxide in each of the fourteen sections 
into which the tunnel is divided. Many persons, 
occasional and regular users of the tunnel, have stated 
that they find the air conditions better than those in 
the streets, which, says Mr. Singstad, can be readily 
understood when it is borne in mind that investi- 
gators have found the quantity of carbon monoxide 
in the air in city streets to amount to 1-7 parts in 
10,000, and that this gas and smoke are often present 
in objectionable concentrations on still days. On the 
other hand, in the tunnel where the air is constantly 
in motion, the fresh air stream dilutes the exhaust 
gases immediately upon their being expelled from the 
engines, preventing any local concentrations. Refer- 
ence is made to other tunnels, including the new Mersey 
Tunnel, the system of ventilation for which had not 
at the time of writing been decided upon. 

“Petroleum Production,” by J. P. Umpleby, is 
another paper dealing with a new industry. Referring 
to waste, Mr. Umpleby says that during the past 
decade the average depth of “‘ wildcat” wells has 
doubled. Less than ten years ago production deeper 
than 3500ft. was exceptional. At present most of the 
new fields exceed this depth, and noteworthy amounts 
of oil are being recovered from sands in excess of 
7000ft. deep. 

While on this subject a word might be said on con- 
ditions in Japan, for oil, or the lack of it, constitutes 
one of the major problems facing this people. The 
native wells are insignificant ; deposits in Saghalin are 
of little value, while there are prospects of recovering 


shale oil in Manchuria, in the neighbourhood of the 
Fushun mines. The consequence is a large and 
important import trade dominated by two great com- 
panies, the Rising Sun and the Standard Oil, both of 
which have recently completed fine new Japan head- 
quarters in Yokohama. Each of these companies 
employs at least a hundred foreigners at the head 
office, and some hundreds of Japanese, while there 
are agents, native and foreign, all over the Empire. 
Business is continually expanding; competition is 
keen, and so long as Japan develops industrially the 
work of these companies must develop. They supply 
essentials which Japan cannot supply, and for which 
there are as yet no substitutes; these foreign com- 
panies, therefore, in their increasing prosperity, are 
exceptions to the general rule regarding foreign trade 


over by Japanese concerns. Several of the British 
papers deal with oil shale, including one on “ The 
Constitution of Oil Shale,” by E. H. Cunningham 
Craig, which reveals that common knowledge of the 
subject is stili confused; “The Refining of Crude 
Shale Oil,’”’ by George Grant; “The Retorting of 
Shale Oil in Scotland,” by 8. Allen, B.Sc., A.1.C.; 
and “‘ The Treatment of Shale Oil,’’ by T. M. Davidson, 
M.I. Chem. E. 
(To be continued.) 
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Civil Engineering : A Text-book for a Short Course. 
By Lieut.-Colonel W. A. Mrrcnety, Professor of 


Engineering, United States Military Academy. 
1928. London: Chapman and Hall, Ltd. Price 
30s. net. 


SPECIALLY prepared for cadets of the United States 
Military Academy, this book is a revision of the text- 
books written by Colonel Wheeler in 1884 and Colonel 
Fiebeger in 1904, with no change of purpose, which is 
that the cadet may be taught enough of all branches 
of civil engineering to understand in the future the 
practical engineering requirements of his profession ; 
subjects requiring great technical knowledge being 
taught in additional courses given to officers of the 
engineering branches. 

The subject-matter of the work is strictly confined 
to what is provided by the theory and practice of the 
civil engineering profession, the author having wisely 
refrained from digressions relating to military field 
engineering, the use of local materials or emergency 
works. He has thus been able to furnish a large 
amount of the data and instruction in subjects which 
must be understood by military engineers who are 
responsible for making or maintaining what are 
usually civilian works or installations, but come under 


bases far from the front line during war, and in the 
design and management of works required in times of 
peace, in barracks and standing camps. For use at 
stations overseas, remote from technical libraries 
and expert help, it might be of considerable use to the 


water supply, sewerage and sewage disposal, city 
being devoted to each of these subjects. 


on active service, and apart from the more deliberate 
operations in areas remote from the fighting, the data 
given and the instruction relating to calculations 
render Part I., Mechanics of Engineering, the most 


chapters on Building Materials, may be regarded as 
less important than Part ITT., on the Component Parts 
of Structures, in respect of which all but engineers 
and architects are helpless, in the face of need for the 
most economical or the strongest possible designs. 
In Part IV., covering engineering structures and 
installations, the subjects most important to the 
military engineer—bridges, roads, and railways— 
are adequately presented. 

As a test of the value of a work such as this in 
military operations, the experience of an individual 
civil engineer, as an officer of the Royal Engineers, 
may be cited. He applied theory of design and 
methods of execution of works in respect of which the 
book furnishes, in part at least, the necessary infor- 
mation, in the following cases :—Improperly designed 
A frames were allowing communication trenches to 
cave in; roofs, such as those of dug-outs carrying 
heavy loads of earth and stones, had to be designed 
for the employment of the least possible material and 
similarly supported; economy of material also 
rendered necessary close calculation or corresponding 
judgment in the designing of scores of camp struc- 
tures ; in the protection of gun pits it was necessary 
to have I beams placed upright, to provide fixed or 
flat ends for columns and struts, to make the concrete 
covering as strong as possible, with reinforcement 
when available ; water flow calculations were needed 
for a number of water supplies, for camp and trench 
drainage, and for sewerage, the falls being in many 
cases so small that rough-and-ready methods were 
useless ; dams and weirs were built and pumping 
plants installed ; suitable foundations were designed 
for huts, and beams and columns provided to 
strengthen buildings ; roads were made and repaired, 
involving very economical use of materials. 








Although, however, the connection between the 


in Japan, which is slowly and steadily being taken | 


the control of the military authority in well-established | 


Royal Engineer officer, for it includes in its scope | 
engineering, and construction equipment, a chapter | 


In respect of its application to military engineering | 


useful of the four portions of the book. Part II., four | 


 aaetcaltens given in the text-book and a host of 
| operations in the field, essential to the comfort of the 
troops and the design of fortifications is thus clearly 
|established, it is open to question whether such 
instruction in a range of subjects including branches 
| of municipal as well as of civil engineering, is likely 
to be justified by the results obtained in war, which, 
| more and more, demands the co-operation of men of 
| wide experience and, on the other hand, of specialists. 
|The publication of this well-balanced and carefully 
| prepared work is therefore timely and encouraging, 
| for it suggests strongly that for many years to come 
| the soldier’s duties will be mainly those of peace. 





Journal of a Tour in Scotland in 1819. By Roser 
SovrHey. With an introduction and notes by 
C. H. Herrorp, Honorary Professor of English 
Literature in the University of Manchester. 
London: John Murray. 1929. Price 10s. 6d. net. 

Years ago Sir Robert Rawlinson, subsequently a 

President, gave the Institution of Civil Engineers the 

manuscript of a journal written by Robert Southey, 

Poet Laureate, during a tour in Scotland in 1819. 

It was exhibited at the 1928 celebration of the 

centenary of the grant of a Royal Charter to the 

Institution, and, owing to the fact that Telford was 

one of the party on Southey’s tour, excited a good 

deal of interest. In consequence the Council decided 
to submit the MS. to John Murray with a view to 
publication. The present volume is the outcome. 

To tell the honest truth, there is mighty little 
about engineering in the book and not nearly enough 
about Telford. It is a pleasant, chatty record of 
Scotland in 1819, but no more than just what any 
man might write in a journal and which many men 
and most women would have done with more liveliness 
than Southey. There are brief descriptions of the 
scenery and the towns passed through or visited and 
very severe reflections upon the uncleanliness of the 
Scottish peasantry, but Southey, as a journalist, was 
as lacking in ideas as he was as a poet. The style is 
clean and simple, but it no more rises to greatness 
than does the style of Nelson, upon which Southey’s 
reputation as an author finds a precarious foothold. 
One wishes that he had sometimes permitted his 
journal to be the confidant of indiscretions, and that 
he had told it something of his impressions of the 
people he met, more profound or more entertaining 
than the thumbnail sketches which he made. Of 
Telford he writes: “‘ There is so much intelligence in 
his countenance, so much frankness, kindness and 
hilarity about him, flowing from the never-failing well- 
spring of a happy nature, that I was upon cordial 
terms with him in five minutes ;*’ and again, when 
they are saying farewell at Keswick after many weeks 
of companionship, he writes : “‘ A man more heartily 
to be liked, more worthy to be esteemed and admired, 
I have never fallen in with.’’ That is all the reader 
may find, save by deduction from the accounts, very 
brief, of his roads and bridges and his dealings with 
| his men, about the great engineer. Indeed, Southey 
seems to have been more interested in Mitchell, 
by whose humble beginnings he was so much 
impressed that he makes almost the same remarks 
about them both at meeting and parting. “ Here we 
took leave of Mitchell,’’ he wrote on September 27th, 
“a remarkable man, and well deserving to be remem- 
bered. Mr. Telford found him a working mason, who 
| could searcely read or write. But his good sense, his 
good conduct, steadiness, and perseverance have been 
such that he has been gradually raised to be Inspector 
of all these Highland Roads which we have visited, 
and all which are under the Commissioners’ care, an 
office requiring a rare union of qualities—amongst 
others inflexible integrity, a fearless temper, and an 
indefatigable frame. Perhaps no man ever possessed 
these requisites in greater perfection than John 
Mitchell. Were but his figure less Tartarish, and more 
gaunt, he would be the very Talus of Spenser.”” This 
description of Mitchell continues in the same vein for 
another hundred words or so. It is the most complete 
picture in the whole volume, and it makes it clear that 
Southey was deeply impressed by the character of 
Telford’s famous Inspector. 

The book opens with an introduction by Mr. C. H. 
Herford, in which we find a little more about Telford 
and a good deal more about the journal and its 
author. Mr. Herford, as a literary man, does not 
trouble his head over much about engineering, and 
for that reason is more easily satisfied with Southey’s 
notes than a technical man would be, for, as we have 
already indicated, they are very sketchy indeed. No 
one will read the book for them, but many who are 
interested in the country’s poets and like a plain 
unvarnished tale, wrought in clean English, will find 
it a pleasant companion for a winter hour. 


Erratum.—Vibration Problems in Engineering. By 
Professor 8. Timoshenko. London: Constable and Co., 
Ltd. The price of this volume is 21s. net, not 12s. 6d. 
net, as stated in our issue of December 6th. 
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veditorato Generale dell 








640 





THE ENGINEER 





Dec. 13, 1929 











The Ketton Portland Cement 
Works. 


THE newly erected Cement Works of the Ketton 
Portland Cement Company, Ltd., are situated just 
outside the picturesque little village of Ketton, in 
Rutland. One of the reasons for that part of the 
country being chosen was that there is there a famous 
freestone quarry which records are said to prove was 
being worked as long ago as, at any rate, 800 years. 
It was from it, we are informed, that stone used in 
the construction of York Minster, and St. Dunstan’s 
Church and the Law Courts in London was obtained. 
The overburden above the freestone consists of clays 
of varying composition and oolitic limestone, both of 
them materials suitable for the manufacture of 
Portland cement. Until recently, the quarry had 
not been continuously worked for some considerable 
time, but in the course of the long period during which 
it was being actively operated many hundreds of 
thousands—it is said as much as 3,000,000—of tons 
of the overburden had been removed, in order to get 
at the freestone, and dumped on to heaps. It is those 
heaps which are now being drawn upon to provide 
raw material for the cement works, and they are 
readily and cheaply exploited, since the material has 
been already quarried, and no blasting is required. 
Even when they are exhausted, however, the com- 
pany owns many hundreds of acres of land which is 
reported to be of the same formation, so that, so far 
as raw materials are concerned, the works may be 
said to be more than amply provided. Incidentally, 
it may be remarked that, in the course of operations 
now in progress, a certain amount of freestone of 
excellent quality is still being uncovered and is find- 
ing @ ready sale. 

Another essential — water obtainable from 
springs and the natural drainage from the company’s 
land, and, if necessary, from the river Chater and 
the river Welland, which both flow through the 
company’s estate. 

As regards fuel, coal can be brought on to the site 
by means of a direct connection with what was 
formerly the Midland main line connecting Peter- 
borough and Leicester, which now forms part of the 
L.M.S. Company's system, and the same connection 
provides the means by which cement may be dis- 
patched by rail. The finished product may also be 
sent away readily by road, since the works adjoin 
the main road between Stamford and Leicester. On 
all counts, therefore, the works may be regarded as 
admirably situated. 

As_at pres nt built, the establishment, an aerial 
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the site in 4 cubic yard wagons and 12-ton trucks 
respectively by locomotives on a standard gauge 
railway. The line is, for the most part, on a falling 
gradient, since the floor of the quarry is at a con- 
siderably higher level than is the factory, so that only 
the comparatively light weight of empty wagons has 
to be pushed uphill. 

The point of entry of the raw materials on to the 
site is shown in the left top corner of Fig. 2. The 
clay wagons are taken along the rails nearest the 
factory, and the clay is discharged directly from the 
wagons into a wash mill, which is of the ordinary 


deficiency. As the company has on its property 
deposits of both high-silica and high-alumina clays, 
containing iron oxide, there is no difficulty in obtain- 
ing slurry of exactly the composition required. It is 
believed by the company that at no other cement 
works is the same amount of trouble taken to correct 
the clay slurry, and it attributes the high quality of 
the cement it produces to the care taken at Ketton 
in this direction. 

The trucks containing the limestone are brought 
in along the centre line of rails, and each in turn is 
stopped in front of a tippler hoist building which is 
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revolving harrow type, and calls for no particular 
mention. In it the clay is washed into slurry, which 
escapes through fine gratings arranged in the sides 
of the mill in the usual manner. The slurry is lifted 
by force pumps capable of dealing with 20 tons per 
hour, and driven by a 20 H.P. motor, and is dis- 
charged into either one or the other of the correction 
basins A or B, which may be seen close to the wash- 
mill. These basins, a view of the tops of which is 
given in Fig. 4, are circular reinforced concrete tanks, 
13ft. in diameter and 80ft. high, which are capable 
of containing 115 cubie yards of slurry. Each 
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AERIAL VIEW OF THE WORKS 


alongside the washmill. There it is placed on a 
eradle, which can be lifted by electrically-operated 
mechanism—see Fig. 5—to a height of some 28ft. 
above rail level, where its contents are automatically 
tipped into a hopp r. From the hopper the stone, 
which arrives in sizes varying from quite small pieces 
up to lumps a ton or so in weight, is led by a feed- 
ing arrangement, which has a capacity of some 50 
tons per hour, to a crusher in which it is broken up 
into pieces not greater than }in. in diameter. The 
crushed limestone goes from the crusher into an 
elevator which discharges it into a silo of approxi 
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Fic. 2—-GENERAL 


view of which, taken just after it was completed but 
before the approach road to it was constructed, is 
given in Fig. 1, is intended to produce 60,000 tons of 
Portland cement per year, but the arrangements are 
such that that output could be trebled by the addition 
of further machinery. The general lay-out of the 
factory is shown in Fig. 2, and, as we shall show, care 
has been taken to make the progress of the raw 
material through the various processes until the final 
product is sent away as direct as possible. The quarry 
lies some three-quarters of a mile from the factory, 
and the limestone and clay, which are excavated by 
a steam navvy—see Fig. 3—are brought from it to 


PLAN OF THE KETTON PORTLAND CEMENT 


furnished with a system of air pipes and nozzles by 
means of which compressed air at a pressure of 70 Ib. 
per square inch, which is supplied from an electrically- 
driven air compressor in an adjoining building, can 
be forced into the slurry to agitate it. The motor 
driving this compressor is of 50 H.P. Either one or 
other of the basins A and B is always kept full of 
clay slurry, and average samples are taken at frequent 
intervals by the Works Chemist for analysis in order 


' to ascertain whether the slurry contains the desired 


proportions of silica, alumina, and iron oxide. If it 
does not, the requisite correction is made by the 
addition of more of the constituent in which there is a 
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mately 260 tons capacity. The advantage of having 
the storage silo is that, as the grinding mill is con- 
tinuously in operation, it can be kept going for a 
number of hours with the stored material, when the 
quarrymen are not at work or should there be any 
breakdown at the quarry or in the tippler hoist, &c. 

The crushed.stone is fed to the grinding mill, which 
is a combination of a ‘pall mill and a tube mill, at the 
rate of 14 tons per hour, and as it enters it, clay slurry, 
in the desired proportion, is added from either of the 
correction basins A or B, together with water. Asa 
matter of fact, the quantity of clay allowed to enter 
is just slightly less than that actually required for 
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the correct mixture. The reason for this is explained 
later on. The mill is of the ball type and is divided 
into four compartments, the first compartment con- 
taining steel balls from 3}in. to 2}in. in diameter ; 
the second, balls from 2}in. to 2in. in diameter; the 
third, balls from 2in. to ljin. in diameter ; while the 
fourth is charged with what are known as ‘‘ Cylpebs,”’ 
which are short pieces of round hardened steel about 
fin. in diameter and lin. long. The total weight of 


these grinding bodies in the mill is 44 tons. The mill 
casing, Which is of the usual pattern, measures 
39ft. 5in. in length by 7ft. 3in. in diameter. It is 
revolved at a speed of 20 revolutions per minute by an 
electric motor of 650 H.P., which was supplied by 
The speed of the motor is 


Metropolitan-Vickers. 


motor, the speed of which, and hence the quantity | 


lifted by the buckets in a given time, is controlled 
from the firing platform. The overflow from the 
measuring tank is allowed to flow back to the storage 
basin. 

At the moment, there is only a single kiln for con- 
verting the slurry into cement clinker. It possesses 
several features of interest. It is 272ft. long in all. 
For a length of 162ft. the upper portion has a diameter 
of 7ft. 4in., the whole of the remainder being 9ft. 4in. 
in diameter. It is carried in the usual manner on 
steel rings revolving on rollers which dip into water, 
and is revolved in the ordinary way by means of a 
toothed wheel arranged midway in its length, which is 
driven by motor through reduction gearing. The 











FiG. 3- STEAM NAVVY IN QUARRY 


720 r.p.an., and, through a reduction gear, that speed 
is reduced to 20 r.p.m. at the shaft driving the mill. 
The combined mixture of limestone and clay slurry 
leaves the mill ground to a very fine slurry, the solid 
matters in which are claimed to be in an even finer 
state of subdivision than are those in finished cement. 

The slurry discharged from the grinding mill is 
pumped to either of the two basins C or D—Fig. 2 
which are similar in size and construction to the basins 
\ and B, and which, like them, are both furnished 
with a system of pipes and nozzles by means of which 
compressed air can be forced up through the slurry. 
Here, again, the works chemist is continuously taking 
samples and analysing them. 

As has been said, rather less clay than the abso- 
lutely correct quantity is sent into the grinding mill 
along with the limestone. The purpose of that 
arrangement is that the chemist, when he has found 
by analysis exactly how much the mixture is lacking 
in clay, may give directions for the requisite quantity 
of that material to be added to make the final mixture 
absolutely correct. For the purpose of making the 
addition a trough is led over the tops of all four basins 
A, B, C and D, and the requisite quantity may be 
lifted into the trough from A or B and delivered into 
© or D, as the case may be; gaps, which can be 
opened or closed at will by means of metal plates, 
being left in the trough for the purpose. The deficit 
in clay content is quite small, but it is sufficient to 
enable the chemist to keep that absolute control over 
the mixcure which is so essential in the manufacture 
of Portland cement for the production of an 
unvarying final product. 

When the desired mixture is obtained, the slurry is 
allowed to flow by gravity into a large circular rein- 
forced concrete storage basin, which is 66ft. in dia- 
meter and 12ft. deep, and which is capable of con- 
taining 1500 cubic yards of slurry. A system of sun- 
and-planet motion stirrers keeps the slurry con- 
tinuously agitated, and the tank is further furnished 
with an arrangement of pipes and nozzles by means 
of which compressed air is forced up through the 
slurry, and increases the agitation. It is claimed that 
this combination of methods—mechanical and pneu- 
matic—ensures a better mixture of the slurry than is 
obtained in any other manner, and still further tends 
to the turning out of a regular final product. 

From this storage tank the slurry is pumped up as 
required to the feeding end of the kiln by means of an 
electrically-driven centrifugal pump. The amount 
pumped is always in excess of the amount actually 
required fully to feed the kiln. The discharge from the 
pump is into a small tank which is fitted with an 
adjustable overflow. Revolving in this tank is a 
shaft furnished with buckets which dip down beneath 
the surface of the slurry. These buckets, as they 
revolve, lift definite quantities of the slurry, since the 
level of the slurry is kept constant by the adjustable 
overflow, and deliver it into a chute which terminates 
in a pipe that, in its turn, delivers the slurry into the 
kiln. The bucket shaft is driven by a small electric 


motor is of 55 horse-power. The speed of the kiln 
in ordinary working is about one revolution per 
minute. 

Our readers will remember that, in the majority of 
the cement works in operation in this country, the 
burned clinker is cooled in a separate rotating cylinder 
arranged either in line with the kiln or taken back 
immediately underneath it. With the kiln at Ketton 
the cooling is effected in a series of twelve circular 
steel cylinders 14ft. 6in. long and 3ft. in diameter, 
which are attached at regular intervals round the 
periphery of the shell of the kiln at the discharge or 
firing end, their axes being parallel with the axis of 
the kiln. Two views of the kiln showing these cooling 


the kiln cold, and the clinker is cooled. The arrange- 
ments and dimensions of the coolers are such, in fact, 
that, whereas the clinker, when discharged, is so cool 
that it can be picked up without serious discomfort in 
the naked hand, the air as it enters the kiln is very 
nearly as hot as the clinker which has just left it, so 
that the loss of heat is minimised. 

One of the claims made for this method of cooling 
the clinker, in addition to the points already men- 











Fic. & Truck Hoist AND TIPPLER 


tioned, is that, with it, the kiln can be pitched much 
lower than when a separate cooler is employed, with 
a consequent saving in capital cost, both on account of 
the lower foundations required and because buildings 
of less height are necessary. 

There is another feature of the kiln to which atten 
tion must be drawn. It is that for the upper 80ft. or 
so of its interior there are fitted series of chains, 
something after the manner of the chains in the 
coolers. In the kiln, however, these chains are so 
arranged as to give a corkscrew-like motion to the 
slurry as it is fed into the kiln, and to the material 
as it is dried in its passage downwards towards the 
clinkering zone. Various advantages are claimec! 
for this innovation.’ One is that the material being 
dried and burned is prevénted from being formed into 
large lumps, so that the burning is more regular, and 
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cylinders are given in Figs. 6and 7. Formed in the peri- 
phery of the kiln are also twelve openings, each of 
which communicates with one of the cooling cylinders, 
and through these openings the hot clinkers find their 
way into the latter. The cylinders, which are, of 
course, inclined at the same angle as the kiln and 
revolve with it, are furnished internally round their 
peripheries with series of ‘chains which cause the 
clinker to be tossed about as it passes down the cooler 
to the discharge end. A portion of the air necessary 
for the combustion of the fuel used for firing the kiln 
is allowed to pass up through the coolers on the way 
to the latter, and the clinker, by the action of the 
chains, is made to fall in cascades through it. The 
result is twofold : the air is heated and does not enter 


another is that it, to a large extent, prevents the 
lighter portion of the dried slurry being carried away 
to the chimney. It is certainly a fact that, with the 
exception of an enlarged hopper-shaped chamber of 
sheet steel into which the upper end of the kiln is 
led, there is no special provision for catching dust, 
the gases coming from the chamber being led either 
direct to the base of the chimney or through the duct 
of an induced draught fan, and thence direct to the 
chimney, as may be desired. Yet we are assured that 
there is no excessive discharge of dust from the 
chimney, and that no complaints of the deposition of 
dust on the surrounding vegetation have been 
received. We ourselves did not notice any such 
deposition, but it has to be stated that, prior to our 
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visit, the works had only been in operation for some 
few weeks. The chimney, we may add, is 130ft. high 
and 8ft. in inside diameter. 

The kiln is fired by powdered coal, the pulverising 
being done on the site. The coal comes to the factory 
in railway wagons and is pushed along lines 1 and 2 
by the cross-over road 5 to the siding 6—see Fig. 2. 
From there the trucks can travel by gravity, since 
siding 6 is laid with a downward gradient. As they 
arrive at the coal tippler—see Fig. 2—each truck 
in turn is made to discharge its contents into an under- 





reduction gearing. The clinker is fed to the mill by 
feeding table at the rate of some 12 tons per hour, 
the necessary quantity of gypsum—ordinarily from 
2 to 3 per cent.—being added at the same time. The 
gypsum is stored near the mill building, and after 
being reduced in a crusher to the desired size, it is 
elevated to a hopper above the mill, whence it can be 
fed to the latter. 

It is the company’s practice to grind the cement to 
such a fineness that not more than 3 per cent. remains 
on a 180 180 mesh sieve. The finished cement as 




















Fic. 6—-ViEW OF KILN FROM FIRING PLATFORM, SHOWING CLINKER COOLERS 


ground hopper. From there the coal is raised by an 
elevator which has a capacity of 40 tons per hour, 
and may be delivered by mechanically-operated con- 
veyors, either (a) into a silo arranged above a coal 
dryer to be referred to directly ; or (6) into an adjacent 
coal store which is capable of accommodating 2000 
tons; or, alternatively, (c) into bunkers over the 
boiler-room of a power-house, which will be described 
later. It may here be explained that coal can also 
be delivered direct to the store from wagons run on 
to siding 8. From the silo in the dryer building, the 
coal is fed into a dryer which is of the cylindrical 
revolving type with interior and exterior passages for 
the heated gases. On being discharged from the dryer 
the coal is lifted by an elevator and discharged into 
a hopper arranged above a grinding mill in an adjoin- 
ing building. From the hopper the coal is fed by a 
feeding table into a ball mill, which is driven by a 
125 H.P. motor, where it is ground to such a fineness 
that there is only a residue of some 5 per cent. on an 
180 x 180 sieve. The ground coal is lifted and con- 
veyed to a hopper immediately above the kiln firing 
platform, and, when that is full, the discharge is auto- 
matically diverted to a large store nearby, which is 
capable of containing 80 tons. This store, which is 
built of reinforced concrete, holds enough fuel to 
keep the kiln in operation for at least twenty-four 
hours without running the grinder. For drawing on 
this supply there are two worm extractors, the delivery 
from which is into the conveyor that lifts the coal 
dust coming from the grinder. The fuel can therefore 
be transferred, as desired, from the store to the hopper 
above the kiln. 

The coal for firing the kiln is withdrawn from the 
overhead hopper by means of a worm conveyor, the 
discharge from which is into the pipe which is taken 
into the firing end of the kiln. The fuel is propelled 
into the kiln by an electrically-driven centrifugal 
fan which draws its air either from the atmosphere or 
from the clinker coolers round the kiln or from both 
sources. The rate of supply of fuel and the speed of 
the fan are, of course, controllable from the firing 
platform, on the wall at the side of which there is a 
pyrometer which shows the temperature in the smoke 
chamber. 

We have already described the feeding of the slurry 
into the kiln, and the cooling of the clinker after 
burning. We may here say that any lumps which 
may be formed, and which are too large to pass 
through the holes in the kiln leading to the coolers, 
pass along to the ends of the latter, where they fall 
into a large hopper, whence they can be removed for 
disposal. It is the company’s practice not to attempt 
to break up and grind these large lumps for fear lest 
any clinker that is not thoroughly burned might 
injure the quality of its cement. 

The clinker discharged from the coolers is taken 
by a shaking conveyor and lifted by an elevator to 
such a height that it can be delivered either to a 
clinker silo arranged above a grinding mill or deposited 
in a clinker store outside the mill building. The grind- 
ing mill is of the four-compartment type, and is 
similar in design to the mill which grinds the slurry. 
It is driven at a speed of 20 r.p.m. by a 650 H.P. 


motor, which itself runs at 720 r.p.m., through 


it comes from the mill is taken by a screw conveyor 
to the foot of an elevator, by which it is lifted toa 
height of some 75ft., and is then taken by conveyors 
either to one or other of four hexagonal reinforced 
concrete silos, each capable of containing 250 tons, or 
or to a large circular silo—also of reinforced con- 
crete—which has a capacity of 3500 tons. From 
whichever of these silos it is desired to draw, the 
cement is sucked by vacuum into automatic packers 
which are arranged on a platform, from one side of 
which the cement can be loaded direct into railway 
vans, while from the other side it can be dispatched 
by road in carts or lorries. 

The automatic vacuum packers are formed with two 
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compartments, each of which is furnished with an 
airtight door—see Fig. 8. While the sack in one 
compartment is being filled, the filled sack is being 
removed from the other compartment and an empty 
sack being inserted for filling. When a door is 
closed and the suction applied, the cement is drawn 
into a hopper, to a circular chute at the bottom of 
which the sack to be filled is clipped, and falls from 
that chute into the sack. When the desired weight 
has entered the sack—and the exact quantity required 





| 


| 





is automatically adjusted—the suction is auto- 
matically broken, the flow of cement is cut off, and 
the door of the compartment opens. The sack is 
then detached from the chute and taken away on 
a hand barrow. While we watched the operation, 
the sacks, as filled, were being wheeled direct to a 
railway wagon, where the mouths were being closed 
by twisted wire. As a matter of fact, the “ sacks ”’ 
being used when we were there were of paper, and 
should perhaps be more properly termed “ bags.” 
We gather that the company makes considerable 
use of such paper bags, which can hold | ewt. of cement, 
for the dispatch of its product. Four thicknesses of 
fairly stout brownish paper are employed in making 
the bags, which are said to answer their purpose 
exceedingly well. We may add that the vacuum 
filling machines are furnished with a window past 
which the cement can be seen travelling when the 
suction ison. It is therefore possible for the attendant 
to see if the machines are operating satisfactorily. 

During the dispatch of a consignment of cement 
small samples are continuously being taken by the 
man operating the packer, all samples being placed 
in one receptacle. The works chemist can, therefore, 
obtain a test of an average sample of the cement 
sent away on any particular occasion. Samples of 
the cement are, of course, frequently taken at various 
points, and for testing them and the slurry there is 
a laboratory which is equipped for all the necessary 
chemical and physical tests. 

For convenience in getting loaded railway vans 
away from the cement building, the siding marked 4 
on the plan is given a down gradient of 1 in 75 towards 
the siding 1, by which the empty vans come to the 
works from the railway. These empty vans are 
pushed by locomotives up line 2 to siding 3, and then 
run by gravity down siding 4 to the cement building, 

















FiG. 8—-AUTOMATIC VACUUM CEMENT PACKER 


where the brakes are applied. When they are fully 
loaded the brakes are taken off and the vans run by 
gravity down the line 4 to the line 1. When the 
desired number of loaded vans has been collected 
on that line, they are coupled up and are taken in 
charge by a locomotive and first drawn on to and 
then pushed down the line 7 to the company’s siding 
near the L.M.S. Railway, whence they are taken away 
by that company’s engines. We gathered that at the 
present time a large proportion of the output of 
cement is going into the Sheffield district. 

It will have been understood from what has been 
said in the foregoing that the works are electrically 
operated throughout. In all, there are some thirty- 
five motors installed, and they vary in capacity from 
650 H.P. down to } H.P. When the factory is in 
full operation, the demand for energy amounts on an 
average to 1300 kW. As it was found impossible to 
purchase electric power sufficiently cheaply from any 
outside source in the neighbourhood, the company 
decided to lay down a power station of its own. The 
power plant comprises two Babcock and Wilcox 
water-tube boilers, each of which is capable of gene- 
rating sufficient steam to operate the whole of the 
plant. Each boiler is furnished with its own econo- 
miser, and both are equipped with automatic stokers, 
which are fed in the ordinary manner from overhead 
bunkers. Steam at 210 lb. per square inch pressure 
is supplied to a turbo-alternator of 1850 kW capacity, 
made by the British Thomson-Houston Company, 
which runs at 3000 r.p.m., and generates three-phase 
cufrent at 3300 volts. All the motors of 100 H.P. 
and over are worked at that pressure, but for the 
smaller machines the voltage is reduced to 440. For 
that purpose four single-phase transformers are 
arranged below the turbine-house floor, one of the 
four being kept in reserve. For lighting and heating 
purposes the 440 volts is further stepped down to 
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110 in another transformer. The turbine exhausts 
into a surface condenser, and the circulating water is 
cooled by means of a cooling tower. An evaporator, 
which is operated by live boiler steam, is employed 
to provide the make-up water. There is room in 
the turbine-room for another larger generating unit. 

Having regard to the distance of the factory from 
any engineering works which might be called upon to 
effect repairs, the company has rendered itself inde- 
pendent of outside aid by installing well-equipped 
blacksmiths’, fitters’, joiners’, and electricians’ shops, 
which contain all the machine tools, &c., that are 
likely to be required. There are also stores in which 
stocks of spare parts, steel, &c., are accommodated. 
The positions of these departmerits may be seen in 
Fig. 2. Adjoining them is a shed for four locomotives, 
which are required to keep the works going. Just 
outside the shed is a water tank with a capacity of 
2200 gallons. This tank is fed from a main water 
tank which is arranged above the Raw Mill, and has 
a capacity of about 10,000 gallons. 

Mention has already been made of the testing 
laboratory, which, we understand, is kept in opera- 
tion continuously, night and day. Samples of cement 
and slurry are taken hourly and analysed. In addi- 
tion, thirty-six tensile briquettes are made every day 
and some of them are tested at one, two, three, seven, 
and twenty-eight days. A number of 3in. cubes 
with 1 cement to 3 of standard sand is also made 
and crushed at certain intervals. 

The following figures of tensile tests of briquettes 
of 3 parts standard sand to 1 part ‘‘ Ketco "’ Portland 
Cement—as the company’s product has been named 
have been given to us : 


Lb. per sq. in, 


Oneday . 400 
Two days . 525 
Three days 543 
Seven days 635 


the British Standard requirement being 325 lb. 
per square inch. Neat “* Ketco ’’ cement, we are told, 
shows a tensile strength of 814 lb. per square inch at 
seven days as compared with the British Standard 
requirement of 600 lb. The initial and final setting 
times are said to be 2h. 10 min. and 3h. 6 min. 
respectively. 

The company also produces a quick hardening 
cement, which is marketed under the name of 
‘ Kettocrete.” Independent tests carried out by 
Messrs. Stanger, of Westminster, gave the following 
tensile strengths for briquettes made of 1 part of 
“ Kettocrete ’’ and 3 parts sand : 


Lb. per sq. in. 


One day 525 
Two days . 612 
Three days 675 
Seven days 712 
Twenty-eight days .. 735 
Neat “* Kettocrete " at seven days 1212 
Compressive strengths of 3in. cubes made of 


3 parts of standard sand and | part of “* Kettocrete 
gave the following results : 


Lb. per 8q. in. 
One day .. 5400 
Two days . . 7185 
Three days . 7785 
Seven days ; .. 9193 
Twenty-eight days .. . 9696 


The works were erected to the design of Parry 
and Elmquist, Ltd., Consulting Engineers, of Kirton 
Lindsey, who also supervised the erection of the com- 
plete plant and the starting of the works. “ Most of 
the cement-making machinery was supplied by 
F. L. Smidth and Co., Ld., Victoria Station House, 
Victoria-street, London. The motors were made by 
the Brush Electrical Engineering Company, Ltd., 
and the Metropolitan-Vickers Electrical Company, 
Ltd., while most of the electrical starting gear was 
supplied by George Ellison, and the Mitchell Con- 
veyor and Transporter Co., Ltd., provided the tippler 
hoist ay.d coal tippler. We understand that Thos. W. 
Ward, Ltd., of Sheffield, are the sole distributors for 
Ketton cements. 








The Demolition of Lambeth Bridge. 


Some interesting notes on Lambeth Bridge were given 
by Mr. G. B. Gowring at a meeting of the Junior Institution 
of Engineers held on December 6th. 

Lambeth Bridge was built in 1861 by Mr. P. W. Barlow 
at the very moderate cost of £35,000, and about fifteen 
years later was bought by the Metropolitan Board of 
Works for £35,974. Soon afterwards it began to show 
signs of weakness, the portion chiefly affected being the 
Westminster abutment, which was found to have sunk 
4in. at the toe and risen 2in, at the heel, thus tilting the 
abutment forward and causing a slackening in the suspen- 
sion ropes which in turn affected the camber of the centre 
span, which flattened out. To prevent further trouble, 
an auxiliary anchorage was, under Sir Benjamin 
Baker’s advice, added at the back of each abutment. 
Shortly after this it became necessary to restrict the 
loaded weight of any vehicle using the bridge to 2} tons, 
and in recent years the bridge has been altogether closed 
to vehicular traffic and the structure generally became 
very corroded and weakened. 

The known weakness of the bridge necessitated special 
care in undertaking its removal and without a carefully 
conceived plan of demolition it would have been quite 
possible to bring the bridge down as a whole instead of 
in pieces. Dorman, Long and Co., Ltd., who were the 


contractors for the work, after a thorough inspection, 
decided that the suspension cables were probably the 
strongest portion of the bridge, but the towers which 
supported them being constructed of angle iron and thin 
iron plating, would have to be temporarily strengthened 
and secured to the iron cylinders driven into the river 
bed, which formed their foundations, but to which the 
towers were not in any way secured resting merely upon 
cast iron foundation plates having a raised edge to keep 
the towers in position. 

It was decided to lighten the load on the cables first by 
taking away the wood blocks and concrete forming the road- 
way, r with both footways complete. These items 
accounted for approximately half the total dead load 
of the structure. Care was taken to remove the load 
as equally as possible from the three spans to avoid 
os the tops of the towers to unequal stresses. 

he removal of the stiffening trusses and the deck 
plating came next, the work being started from the centre 
of each span and working simultaneously towards the 
towers. After a review of the problem as to whether it 
was advisable to allow the parts of the structure to become 
cantilevers—double on the river piers and single ones 
at the abutments—or dismantle it as a suspension bridge, 
a compromise was adopted. In the early stages, when the 
cantilevers would have been long, the bottom chord of 
entirely enclosed box section much corroded, was obviously 
inadequate to carry the stress without considerable 
strengthening, and it was therefore cut to avoid the risk 
of damaging the already weak towers, and as the stiffening 
truss was removed, the cables became straight over the 
centre portion of each span. When only three panels 
were left against each tower, the gap in each chord was 
wi up to prevent excessive deflection of the remaining 
portion of the deck. All this material was taken away in 
comparatively small pieces by loading into barges. 

The twenty-eight ropes forming the four cables of 
the bridge were removed by means of gantries erected 
on each pier, one rope at a time being detached from its 
fellows lifted out of the cradle in which it rested on the 
top of the tower and lowered on to three barges spaced 
across the river, the latter being closed to traffic for 2 hours 
before and after low tide. The ropes as lowered were 
cut in the centre barge and the two halves drawn to either 
shore. The upper portion of each tower was then removed 
by means of the gantries and a piled staging built around 
the cast iron internally bolted segmental piers forming 
the foundaticas for the towers. On the stage a 30-cwt. 
hana crane was erected and by it the dismantling of the 
towers was completed and the brick linings of the piers 
being broken away were brought to the top by its means. 
A section of the brickwork lining 4ft. high approximately 
at river bed level was left in position to form a collar 
on the underside of which a steel grillage was fixed upon 
which hydraulic jacks could bear. Another jack was 
fixed above on the staging which, through a system of 
links, pulled upon rods passing down the centre of the 
pier through the brick collar and attached to a plate 
bearing against the underside of the collar. Both jacks 
were of 200 tons capacity, the lower one being combined 
with the upper to overcome the initial friction and start 
the cylinder, the upper jack being alone capable of pulling 
it up. As each circumferential joint was raised above 
low-water level, the cast segments were unbolted and 
removed. 

The work was done in remarkably quick time without 
any accident, owing largely to the care taken in planning 
the sequence of operations and the use of the oxy-acetylene 
cutting blow-pipe to cut to pieces the upper structure. 
It was instanced that it was found quicker to cut away 
the nuts from the lin. bolts, by which the suspension 
members were secured to the suspension ropes, and then 
to knock the bolt through, than to screw the nut off the 
bolt, and in every direction the use of the blow-pipe enabled 
all the ironwork to be cut into pieces suitable for easy 
handling without the trouble of knocking off rivet heads, 
or undoing corroded nuts and other fastenings. 








SIXTY YEARS AGO. 


Sixty years ago the electric telegraphs of this country 
were on the point of passing from the contro! of the various 
companies which had established them into the hands of 
the Government. It would appear from particulars 
given in our issue of December 10th, 1869, that the time 
was more than ripe for the change. The service provided 
by the companies was not only restricted and expensive, 
but frequently resulted in a “shameful” mutilation 
of the messages. We quoted an instance of mutilation 
which we said was typical of what occurred every day. 
It was desired to telegraph the message “ Buy linseed 
56s., rape seed and poppy seed 53s., saltpetre declining.” 
The imessage as received read “ Buy linseed 53s., salt- 
petre advancing.’’ We attributed this mutilation to the 
publicity which telegrams received during transmission, 
and urged the adoption of some system that would ensure 
secrecy, rapidity and simplicity. Such a system, we said, 
already existed in a numerical telegraph code invented 
by Major F. Bolton. Major Bolton’s system was founded 
on that then in use in the Army and Navy. It consisted 
in telegraphing a series of numbers, such as 09075, which 
implied that the receiver was to turn to page 090 of the 
code book and look at the seventy-fifth sentence on that 
page. 
so as to facilitate the sender’s task of finding the numbers 
to telegraph for his desired message. Tests of the system 
had been made on the “ Great Eastern” during her 
cable-laying expedition of 1865. Messrs. Varley, Cyrus 
Field and Thomson—Lord Kelvin to be—had reported 
that for messages of an ordinary character Bolton’s 
code, as compared with transmission by Morse, showed 
a saving in time of from 50 to 400 per cent., according 
to the nature of the message. The Postmaster-General 
had sanctioned the use of this numerical code, but with 
strange perversity insisted that the numbers should each 
be spelt out and that each number should be charged 
for as a separate word! ... The students of King’s 
College, London, narrowly escaped disaster in December, 
1869. At 8 a.m., on Monday, the 6th of that month, 








their dining hall, when no one was in it, had collapsed 


The sentences were arranged in alphabetical order |. 





suddenly into ruins. The hall faced what is now the 
Embankment. It measured 70ft. long by 24ft. wide, 
and stood over a kitchen of equal size. The roof of the 
hall was flat and was formed of longitudinal and trans- 
verse cast iron girders filled in with brickwork jack 
arches overlain by soil and grass. The floor of the hall 
was similarly constructed, except that boards and a 
carpet took the place of the soil and grass. The hall 
had been built in 1833. When it collapsed it left a chasm 
40ft. deep filled with girders, bricks, turf and rubbish. 
A few hours after its fall we inspected the remains. We 
speedily came to the conclusion that the disaster could 
fairly be attributed to defective design, workmanship 
and materials of the girders and to the exceedingly bad 
mortar used for the brickwork of the walls. The Metro 
politan Railway Company was at that time constructing 
its tunnel through the ground closely under the building. 
and without a doubt the vibration and settlement of 
the ground consequent upon the company’s works had 
hastened the end of the hall. These factors were, how 
ever, in our opinion, merely the last straw which brok« 
the back of a camel cursed with weakness from the hour 
of its birth. 








South African Engineering Notes. 


Mountain Cableway. Cee 


Tue Table Mountain Aerial Cableway, one of 
the longest single-span cableways in existence, was 
formally put into service in the middle of October by the 
Mayor of Cape Town. The upper and lower termini are 
separated by some 4000ft. of cableway. The construction 
has cost £60,000, which is considerably more than had 
been expected. The present scheme is the realisation of 
forty years of talk about railways and cableways to the 
summit of Table Mountain. Only once before in that 
period did it seem probable that such a railway would 
be constructed. That was in 1913, when the consent of 
the city ratepayers was obtained for the construction of 
a Table Mountain “ tramway.” A £100,000 loan was 
agreed to, and £2500 had already been spent on preliminary 
work by the municipality when the war broke out and the 
scheme collapsed. 


Production of Platinum. 


Though the sanguine hopes that were originally 
entertained regarding the South African platinum industry 
have not so far been fulfilled, and though the output so far 
has been relatively small, the work of the last five years has 
established beyond doubt that the country possesses vast 
resources of platinum ore, by virtue of which she has every 
prospect of becoming at no distant period the world’s 
leading producer. The exploratory work that has been 
carried out along the great stretch of the platinum zone 
of the Bushveld complex has resulted in the concentration 
of mining activities on a few favourable areas. The 
mining of the deposits presents no real difficulties, while 
the problem of the most suitable treatment for the different 
classes of ore has been attacked in a thorough manner and 
with results that redound to the credit of the metallurgical 
engineers. At the same time the investigation of the 
geology, mineralogy and genesis of the platinum deposits 
has been proceeding continuously, and has produced a 
mass of information which, besides being of great practical 
value, constitutes a remarkable addition to scientific know- 
ledge. This information, together with much relating to 
the mining and metallurgy of the deposits, has been 
gathered together and presented in a very masterly way 
by Dr. P. A. Wagner, in his newly published work, “ The 
Platinum Deposits and Mines of South Africa.” Two 
useful features of the book are the good general description 
given of the platinum metals, their mineralogy and uses, 
and the detailed account of the principal South African 
platinum mining companies and their operations. The 
statistics presented show that by 1931 this country will be 
actually producing, or at least be in a position to produce, 
platinum metals at the rate of well over 100,000 oz. per 
annum, with the prospect of a much greater output in 
succeeding years, though that will, of course, depend upon 
how much platinum the world can absorb and at what 
price. The necessity for South Africa and other leading 
producers to arrive at an understanding as to outputs and 
prices and for the combine to form an international selling 
organisation on the lines of the Diamond Syndicate is 
stressed in the book. 


September Mineral Output. 


The total value of the minerals produced in 
the Union during September, excluding diamonds, was 
£4,046,987, compared with £4,284,141 for the longer 
month of August. The asbestos output of £41,530 was 
£5061 greater than that of August, and there was a slight 
increase in the production of chrome ore. Sixteen tons 
of lead, valued at £225, were produced in September. 
This is the first time that this metal has appeared in the 
Mining Department's list for a considerable period. Coal, 
£314,142, decreased by £17,000, and copper ore was 
£12,000 less. The value of the mineral production, exclud- 
ing diamonds, for the 9 months of the current year, is 
£37,613,882, an increase of £669,732 over the total for 
the corresponding period of 1928. 


New Rolling Stock for Rhodesia. 


The Rhodesian railways have placed heavy orders 
for additional rolling stock. The orders are estimated 
to involve a total expenditure of approximately £750,000, 
and in accordance with the policy of the Railway Board 
the whole of the orders have been placed with British 
manufacturers. The orders include those for twenty-four 
locomotives, eighteen of which are to be of the “ Garratt ”’ 
type; fifty-four coaches, including four dining cars, 
and 431 goods vehicles. During the past six months 
eight new engines, twelve passenger coaches and ninety- 
seven goods vehicles have been added to the stock of 
the Rhodesian Railways. At October Ist, 1929, the total 
number of engines in service on the Rhodesian Railways 
was 205, the total,of the coaching stock comprised 254 
vehicles, and the total of the goods stock amounted to 
3669 vehicles. 
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An Engineer's Caster. 


CASTERS, or castors, as the Revo Company, of 64, 
Victoria-street, Westminster, calls them, have always 


been a trouble on furniture for either domestic or indus- | 
trial service. They are intended to provide a wheel which | 


will * track’ regardless of the direction in which it is 
propelled ; but few of the patterns so far produced have 
been successful in attaining this ideal. It is almost 
always necessary to give the table, truck, or whatever 


it may be, a jerk before all the wheels can be got into line 


for travelling in a new direction. 
The Revo castor, of which we give a half-tone engrav 

















Fic. 1 Revo CASTOR 


seems, however, to us to meet the require- 
ments better than any other design we have tested. As 
will be seen from the sectional drawing— Fig. 2—the 
essential feature of the device is the transmission of the 
load from the plate A to the wheel fork B through a ball 
race C. 

Such a combination of parts is not, of course, unusuai, 
but the inventors of the new castor, Messrs. Hele-Shaw 
and Beacham, have discovered the fact that the ordinary 
orm of ball-race suffers from the disadvantage that in 
turning about the vertical axis the balls tend to crowd 
together and, by rubbing one on the other, produce a 


img in Fig. 1, 
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Fic. 2 


considerable amount of friction. The explanation of this 
phenomenon will be evident from Fig. 3, which gives a 
rough indication of the nature of the forces on the two 
sides of the race. Assuming for the moment that one-half 
of the balls is concentrated on each side of the race, 
then the weight on the castor must be resisted by the 
force R, on one set of balls and R, on the other, these 
two forces coming to a point with W, the reaction of 
the weight which the castor supports. Owing to the 
offset of the castor the force R, is in the nature of a journal 
load and R, almost a direct side thrust. Now, when the 
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Fics. 3 AND 4 


castor swivels the balls move not at half the angular speed of 
the castor as might first be expected, but at a faster 
rate. The point is easily seen by examining an ordinary 
hall-race. If the outer race be revolved twice the cage 
and balls will be found to revolve more than once by an 


amount proportional to the size of the balls relative i 


the race. In the castor shown in Fig. 3, the movement of 


the balls on the left depends on the ratio of r, to ry, and 
on the right the ratio of r, to r,, and it will readily be 
seen that as these differ the balls on the left will rotate 
faster and tend to jamb and cause skidding and friction. | 
Chis and other difficulties were overcome by adopting | 
a four-point race, as shown in Fig. 4, in which it will | 


MULTI-SPINDLE 


\. A. JONES AND SHIPMAN, 


DRILLING 


MACHINE 


ENGINEERS 


LTD, LEICESTER, 

















be that at whatever angle the ball transmits its 
| force the ratio of r, to r, the radii to the points of contact 
remains constant, and therefore every ball in the race 
| moves at the same translational speed when the castor 
| swivels. 
A feature of the castor of practical importance is that 
rt top portion of the part B-—Fig. 2—forms a grease- 
| 
| 


seen 


retaining cup, whilst the only access for dust and moisture 
is a narrow gap which is well shielded by the top plate A. 
In this connection it is worth mentioning that for wet 
environments, such as laundries, it is customary to provide 
the top plate with a drip ring in order that any condensed 
moisture running down from the truck may drip clear 
of the swivelling portion. 
| Several patterns of castor embodying this principle 
with wheels ranging in diameter from 2}in. up to 4in., and 
with different styles of fixing plates are made. The wheels 
are turned on the tread to minimise the damage to wood 
floors. A large number of these castors has already been 
| supplied to factories where goods are moved about the 
| floor on trollies. 








IMPROVEMENTS AT PORTUGUESE PORTS. 


THe Portuguese Government has approved final plans 
for improvements and extensions at nine principal ports 
| —Lisbon, Douro-Leixoes, Vianna do Castello, Aveiro, 
Setubal, Lagos, Portimao, Olhao and Vila Real-de-Santo 
Antonia—at a total cost of about 500,000 contos, say, 
£4,505,000. The contract for the last-mentioned has been 
| awarded to a British firm. The Lisbon contract calls 
| for dredging operations at the mouth of the Entrada-do- 
Tejo, now partially closed to large ships by a bar of silt, 
and further reclamation work on the foreshore. At 
Douro-Leixoes the harbour, of artificial construction, 
with an area of over 240 acres, will be enlarged by the 
prolongation of the two breakwaters and the depth at 
the entrance will be increased from 50ft. to 65ft. The 
contract for the dredging and deepening of the harbour 
has been secured by a German firm, and the cost will 
be met from German reparation payments. Transference 
of cargo to and from ships, at present entirely effected 
by lighters from Oporto, will thus be obviated. Leixoes 
is connected with the outer harbour of Oporto by two 
electric tramways. For improvements at the fishing port 
of Aveiro, on the eastern edge of the large Ria, or marshy 
lagoon, the work will include deepening of the Barra 
Nova canal, 18 miles long, connecting the port with the 
sea. A considerable sum will be spent on improving 
the port at Setubal, which is largely engaged in fishing 
and sardine packing. The seaport of Vianna-do-Castello, 
at the mouth of the river Lima, which carries on an exten- 
sive trade in salmon and lampreys, will be partly recon- 
structed. Work on the nine ports will be spread over a 
number of years, but the Minister of Commerce will apply 
to Congress for an immediate appropriation of 250,000 
contos, say, £2,251,000, so that operations may begin 
without delay. 





| 
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At the Physical Testing Laboratory of the Topo- 
graphical Survey of the Department of the Interior, 
Ottawa, many vards of spider thread are used during the 
vear in the overhauling of the Government’s survey equip- 
ment. In early autumn an instrument maker visits the 
greenhouses at the Central Experimental Farm and returns 
with five or six spiders of medium size and of a mottled 
grey colour. One at a time, these spiders are made to 
run about on a wooden stick until their web has adhered 
to the stick. The stick is then gently tapped until the 
spider falls, spinning a strand from the stick as he does so. 
This thread, which is under the tension of the spider's 
own weight, is wound on wire forks which have been given 
a light coat of shellac to hold the strands in place. These 
forks are then stored away until the thread is required. 





| 
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Horizontal Multi- spindle Drilling 
Machine. 


THE accompanying engraving illustrates horizental 
twin-head multiple-spindle drilling machine, which has 
recently been produced by A. A. Jones and Shipman, 
Ltd., of Leicester. Each head carries twelve spindles 
capable of taking drills of */,,in. diameter, and both heads 
can work simultaneously on the part to be drilled. The 
heads are independently driven by ball-bearing driving 
pulleys at each end of the bed, each pulley being provided 
with independent belt shifting gear. At the centre of 
the bed the large hand wheel moves the heads longitudin- 
ally by means of a bushed roller chain. Automatic depth 
stops control the feed thus applied to the heads. The 
work is held in a special form of vice, the position of 
which may be adjusted longitudinally on the bed. The 
casings of the heads constitute oil baths, in which runs 
the gearing driving the spindles off the central shafts 
All the important points on the machine are lubricated 
under pressure by means of a grease gun and nipple 
lubricators. The machine may be fitted with a suds 
tray and a pumy and tank for supplying cooling liquid 
to each of the spindles. The spindles revolve at 1050 
revolutions per minute, and each head can be given a total 
feed of 8jin. A maximum distance of 23in. is provided 
between the spindle noses. The machine has an overall 
length of about 7ft., and abeo~bs in its drive approximately 
4 horse-power. The makers inform us that in cast iron 
they have drilled on this machine twenty-four */,,in. holes 
in a floor-to-floor time of 35 sec. Subject to certain reason 
able limits the machine can be produced with various 
numbers of spindles and length of feed, and to accommo 
date various sizes of drills and different work dimensions. 


a 








B.E.8.A. SPECIFICATIONS. 


SOLID AND SPLIT TAPER PINS 


The British Engineering Standards Association has just 
issued a British Standard Specification for Solid and Split 
Taper Pins (No. 46, Part 3—1929). This specification 
forms the third part of B.S. Specification No. 46, which, 
in being revised, has been considerably amplified to cover 
all methods of keying. The Specification embodies 
requirements for the quality of material, together with the 
appropriate tests, and also gives a table indicating the 
standard sizes for both solid and split taper pins. 


CHARGING PLUGS AND SOCKETS FOR VEHICLES. 

In view of the increasing use of electric battery vehicles, 
and the more adequate provision of charging facilities, 
particular interest attaches to the revision of B.S. Specifica- 
tion No. 74, dealing with charging plugs and sockets, 
which has just been issued. The new Specification differs 
from the previous edition mainly in the fact that the plugs 
and sockets are rated for use on circuits up to 250 volts, 
whereas in the old Specification the plugs were suitable 
for use on circuits up to 120 volts only. Considerable 
attention has been paid to the means for securing inter- 
changeability, and the gauges have been re-designed 
for this purpose. The Specification does not attempt 
to formulate a rigid design, and only the dimensions 
essential to ensure interchangeability are rigidly standard- 
ised. Tests are laid down to ensure the employment of 
satisfactory insulating material, and the means for gripping 
the cable are also referred to. 


COPPER WIRE FOR ELECTRICAL MACHINERY. 


A revision of British Standard Specification No. 128 
has just been issued, and is intended to meet the needs of 
users of bare annealed high-conductivity copper wire for 
winding electrical machinery and apparatus. One of 
the principal differences between the new and the 1922 
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editions is that the tolerances permitted on the resistivity 
of the copper and on the diameter of the wire are smaller 
in the new edition. A further difference between the new 
and the old specifications is that in the latter the tables 
showed the standard resistance corresponding to the 
standard maximum and minimum permissible diameters of 
the wires, whereas the tables in the new specification give 
the standard resistances of a wire of standard diameter, 
and show the actual maximum and minimum permissible 
resistances of all wires, irrespective of the variation in 
diameter from the standard diameter within the tolerance 
provided. In other words, the maximum and minimum 
resistances take account of both the tolerance on specific 
resistance of copper and the tolerance on standard diameter 
of wire, no further tolerance therefore being allowed on the 
values given in the tables in the specification. 

Copies of the above specification can be obtained from 
the British Engineering 8 Association, Publica- 
tions Department, 28, Victoria-street, London, 8.W. 1, 
price 2s. 2d. post free. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 

THE approach of Christmas and the en of the 

year has had the effect of generally restricting business. 
Initiative is largely suspended, and consumers of iron and 
steel in the Midlands and Staffordshire are devoting them- 
selves chiefly to the clearing up of as much business as 
possible before the works close down for the Christmas 
holidays. Orders for all classes of material have fallen 
away, and business is decidedly patchy. Production is 
maintained at the recent level and substantial deliveries 
are being made against contracts. 


Steel. 


The slight improvement in demand for some 
classes of finished steel, noted last week, is maintained. 
It cannot safely be said to have increased. Orders lack 
bulk, and are unevenly divided. Demand for plates and 
thick sheets has fallen away considerably, and rollers are 
short of orders. Association prices for finished steel are 
upheld. Staffordshire rollers of small bars are moderately 
active, and are hoping for a larger volume of trade in the 
near future. Home producers of semi-finished steel take 
it as @ good sign that the continental Cartel is making a 
further effort to bring output into line with the shrunken 
demand. The further reduction of 10 per cent. in the 
production should mean less material available for export 
to this country. At date imported semis can be bought at 
very low rates. Foreign billets are obtainable at about 
£5 10s., as compared with £6 5s. for native billets. Re- 
rolled bars are quoted by local makers at £8 2s. 6d.; 
foreign bars are to be had at £6 7s. 6d. 


Staffordshire Bar Iron. 


The Staffordshire bar iron makers report no 
change in the conditions ruling in the industry on the 
week. While the marked bar mills are supplied with 
orders to carry them on well into January next, those 
engaged in the production of Crown iron have hardly 
sufficient to keep them busy from week to week. The 
raising of quotations to £10 7s. 6d. has not interfered with 
business, it is asserted. Chain and cable irons are in poor 
request, as are nut and bolt and fencing bars. Competition 
in the Crown bar department is as keen as ever, while 
makers of common bars have to fight intensified foreign 
competition. Finished iron prices are unaltered. Wrought 
iron gas tube strip sells well and values are maintained. 

Pig Iron. 

Midland smelters continue in a strong position 
and reports indicate that pig iron output is going into con- 
sumption promptly. Contracts at present on smelters’ 
books are responsible for this condition, little new business 
being given out just now by the local ironfoundries. Both 
forge and foundrymen have deferred buying until the New 
Year. They calculate that if production is sufficient for 
current requirements, the accumulation of iron during the 
Christmas holidays will safeguard supplies when the con- 
suming works resume after the break. A few orders for 
small tonnages of iron required immediately are being 
given out and are generally accepted at the Association 
minimum basis rate at £3 18s. 6d. for Derbyshire No. 3 
foundry, £3 15s. for Northamptonshire and £3 19s. 6d. 
for North Staffordshire. There is some demand for East 
Coast hematite, which is firm at about £4 14s. for mixed 
numbers, delivered Birmingham. Demand for forge grade 
iron remains very quiet, but makers have not given way at 
all regarding selling prices. 


Galvanised Sheets. 


The weakness in the galvanised sheet trade con- 
tinues. Works are badly in need of orders and prompt 
delivery of standard lines is commonly offered at £12 10s. 
per ton. There are still mills in this district able to 
command prices higher than this, and some of them quote 
24 gauge corrugated sheets as high as £13. Both home and 
export demand are quiet. 


Scrap. 

Steel scrap is a dull market, and what little 
business is done is at prices not recognised by the market. 
Some Birmingham merchants eager to reduce stocks have 
accepted low prices. Consumptive demand is far from 
good. Consuming works in South Wales have in many 
cases good stocks, and only a tempting offer would induce 
them to buy just now. 


Fuel. 
There is considerably more coal above ground 


tailment of output at the pits, which are under collective 
control in the Midlands. Values accordingly are weak. 
Furnace coke is the only industrial fuel which is in short 
supply. Blast-furnace qualities are this week quoted as 
high as 19s. per ton at ovens. 


Modernised Chase Coal Mines. 


New methods of mining coal—the substitution of 
mechanical means for hand labour—evolved by the 
Cannock Chase Colliery Company, Ltd., during the past 
three years, have proved so successful that the world-wide 
interest of experts has been aroused, and it is contended 
that if generally adopted throughout the coalfields of the 
kingdom they would prove the salvation of the industry. 
Coal-cutting machines and the conveyor system of handling 
coal, togetber with the use of steel pit props, have been 
utilised with such skill that the running of the colliery 
has been revolutionised. Costs have been reduced, wages 
increased, and the mines made safer. Electricity made at 
the company’s own power station is used to operate the 
“ Longwall conveyor retreating system,” the plant for 
which is spread over miles of underground workings. 
Archwall machines are used for cutting coal. One of these 
machines has cut thirty-two heads in 7 hours 5 min. By 
the use of conveyors there is no handling of the coal from 
the time it leaves the face until it arrives at the screening 
plant at the pithead. The manner in which coal is trans- 
mitted from the face by conveyers of one kind or another 
to the main is an entirely new departure in 
British mining practice. The operations have been 
inspected by mining engineers from many parts of the 
world, including South Africa, Germany, Belgium, and 
America. For roof control, rigid steel props are utilised. 
The “8. F.” prop in use is the invention of Mr. 8. F. 
Sopwith and Mr. M. J. Foggo, general manager and colliery 
manager of the company respectively. The following 
advantages over the usual mining methods are claimed for 
the new system :—An increase of 8 cwt. per shift per man 
unde: ; @ saving of 3s. 2d. per ton on labour costs, 
10d. per ton on props, and 6d. per ton on main road main- 
tenance, less 6d. per ton for interest on capital and running 
costs of additional machinery, giving a net saving of 4s. 
per ton; an increase of from 50 to 100 per cent. in the 
earning capacity of the men; a very great increase in 
the safety of the pit. Two tons of coal per yard of face 
are now obtained, as against one ton per 2 yards of face. 
Heading costs have been reduced by 2s. 6d. per ton. It 
is stated that maintenance costs of the new machinery 
which it has been necessary to install, have worked out at 
only Id. per ton during the last three years. It is con- 
tended that the new methods are generally adaptable, 
and that what has been done at Cannock Chase can be 
done in every other mine in the country, with the poasi- 
bility of equally good results. 


To Improve Iron and Steel Trade. 


That advertising and only advertising would 
improve the present state of trade in the iron and steel 
industry and raise it to something approaching prosperity, 
is the contention of Mr. Reginald Wilson—Birmingham— 
who on the 3rd inst. delivered a lecture to the Stafford- 
shire Iron and Steel Institute. He was firmly convinced, 
he said, that advertising carried out in the right way by 
people who thoroughly understood their job, could 
increase the sales of iron and steel. The fact that British 
iron and steel was the best that could be produced was a 
point of the first importance, and one which made the 
task of formulating selling plans much easier than would 
be the case if they were trying to market something inferior 
to that made by their competitors. Whether each indi- 
vidual firm went ahead with its own publicity scheme, or 
whether a number of firms pooled a sum of money to 
finance a co-operative scheme for iron and steel generally, 
did not matter, so long as they advertised. He believed 
that by advertising the industry could not only be got back 
to its former prosperity, but that higher figures could be 
reached than ever before. They had to realise that the 
market for their goods did really exist. ‘‘ The Stafford- 
shire iron and steel industry could,” he said, “ have its 
own ae 1 or what would be even better for this trade 
as a whole, would be an extensive co-operative scheme in 
which all British manufacturers of iron and steel would 
join together and make a mighty effort to lift the industry 
out of the rut and away from the grasping hands of 
foreign competitors. With regard to advertising by 
small firms, I think that pig iron has a better chance 
than heavy steel, ause there are 3000 ironfounders in 
Great Britain, and there is an ample field for advertising 
among these users of pig iron.’’ The lecturer reminded 
them that the iron and steel and coal industries were inter- 
dependent, and that if they could increase the sales of 
British iron and steel, they would be not only helping 
themselves but also lending a much-needed hand to the 
mining industry. 


Birmingham Smoke Abatement. 


The Midland Council of the National Union of 
Manufacturers at a meeting in Birmingham on Monday 
a resolution to the effect that, with regard to the 
by-law under the Smoke Abatement Act of 1926, the Bir- 
mingham City Council, with unlimited resources, was 
unable itself to comply with the by-law, particularly at 
its electric power stations. ‘In these circumstances,” 
states the resolution, “‘ the Midland Council points out 
to the Birmingham Corporation that it would be a gross 
injustice to take action against any private individual for 
an infringement of a by-law which it itself is powerless to 
obey.” 


Cannock Chase Coal Profit. 


There was a profit of 4d. a ton on all coal raised 
in the Cannock Chase and Pelsall coalfield during October, 
compared with one of ls. 1-20d. a ton in September, a 
loss of just over $d. a ton in August, and a loss of 63d. 
@ ton in July. Miners’ wages for December will continue 
at the minimum of 42 per cent. on the 1911 basis, although 
the capacity of the industry to pay is only 26-52 per cent. 
Stallmen’s wages will therefore be maintained at 9s. 4d. 


Unemployment. 


It is regrettable to have to record this week a 
further advance in the number of workless in the Midlands 
area. Despite the fact that in Birmingham the distribu- 
tive and other branches of trade have engaged many 
additional hands to cope with the Christmas business, 
the number of unemployed in the area as a whole has 
advanced during the week by nearly 5000. A week ago 
the total stood at 155,112; it is now 159,961. Of the total, 
119,334 are men and 35,587 women. The Birmingham 
figures are down from 24,001 to 23,384. With this excep- 
tion, all the important and the majority of the minor 
towns show advances. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
The Industrial Position. 

ConpiTions in the Lancashire engineering trade 
are summarised as follows by the Manchester Chamber 
of Commerce in the course of a survey of the general 
industrial outlook: Some sections of the engineering 
trade expect to get good orders under schemes for the 
relief of unemployment, and with de-rating also in force 
and reorganisations going on they take a more hopeful 
view of the outlook. Textile machinists as a whole are 
not doing well, but some which make specialities 
are moderately engaged. Electrical engineers have had 
substantial business in hand, and some locomotive builders 
are doing more than they did a year or so ago. Boiler- 
making, however, has continued unsatisfactory. Machine 
tool makers have had a varied experience as regards 
weight of orders, and complaint is made that most of the 
work done has brought little profit. 


Additi to Order E : 


Two important additions to the order books 
of engineering concerns in the Manchester district have 
been announced this week. The London, Midland and 
Scottish Railway Company has placed an order, of the 
total value of £300,000, with Beyer, Peacock and Co., 
Ltd., Gorton, Manchester, for the supply of thirty heavy 
freight locomotives of the “‘ Garratt’ type. The contract 
is one of the principal items of the scheme of development 
which the London, Midland and Scottish Company has 
undertaken with the capital released by the remission of 
the passenger duty. The outline of the railway company’s 
programme was published late in September, the total 
expenditure involved being £2,850,000, but confirmation 
of the order to the Manchester firm has only just been 
announced. Another item in the company’s programme 
of particular interest to Lancashire provides for the 
increase in the capacity of the coal-handling plant at 
the Port of Garston, near Liverpool. Edward Wood 
and Co., Ltd., constructional engineers, Manchester, 
have just secured an order valued at about £30,000 for the 
erecticn of a new factory at Osterley Park for Macfarlane, 
Lang and Co., Ltd., biscuit manufacturers. The main 
factory will be 520ft. long by 360ft. wide, and more than 
2000 tons of steel will be employed in the framework, 
the order for the manufacture and erection of the whole 
of which has been placed with Messrs. Wood and Co. 


** All-in ’’ Charges for Electricity. 


A recommendation of the Electricity Committee 
that the basis of “all-in” charges for electricity for 
domestic consumption should be altered from 20 per cent. 
on pre-war rateable values up to £100 to 15 per cent. 
on present values up to £130, was not accepted by the 
Manchester City Council at its meeting last week. Instead, 
by a majority of three votes, an amendment to the effect 
that the basis should be 12} per cent. on present rateable 
values was carried. The chairman of the Electricity 
Committee, who unsuccessfully opposed the amendment, 
emphasised the fact that his department was replacing 
out of revenue 40 miles of bitumen cables instead of 
borrowing the money as it was entitled todo. Conse- 
quently, it would not in future be faced with interest 
and sinking fund charges, and when that undertaking 
was completed, the department might be in a position 
to think of reducing charges for electricity supply. 


An Appointment Confirmed. 


Acting on the recommendation of the Gas Com- 
mittee, the Manchester City Council has confirmed the 
appointment of Mr. A. L. Holton, the manager of the 
Bradford-road Gasworks of the Corporation, as the general 
manager of the Gas Department. 


Non-ferrous Metals. 


The fact that values in all sections of the non- 
ferrous metals market during the past week show, on 
balance, gains of varying extent seems to reflect returning 
confidence, although much will depend upon outside 
developments as to whether the improvement will be 
maintained. At the moment of writing, tin is roughly 
£4 a ton better than at last report, but less than half the 
loss istered in the previous week has been recovered. 
So far as actual business in this section is concerned, 
operations have not been active by any means. Copper 
has been subject to considerable fluctuation, but current 
quotations for standard brands of the metal dre rather 
better than the worst point touched during the week. 
The fact that there has been a further decline in the 
weight of stocks in this country has not had the “ bullish ”’ 
effect that one might have anticipated, but the demand 
both for rough and refined descriptions is smaller than 
usual. Spelter has registered a fractional improvement 
in price, but only just sufficient to raise it above the £20 
With regard to lead, a moderate weight of business 
has been done, and prices are higher to the extent of a 








than the market can absorb, notwithstanding drastic cur- 


per day. The owners’ total deficit is now well over a 


shilling or two compared with a week ago. 
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Tron and Steel. 


The strength of the foundry iron section of 
the local markets continues unabated and makers’ belief 
in the intrinsic soundness of the market position is reflected 
in the fact that many of them profess to be not at all 
anxious to accept forward business too freely. As it is, 
a@ moderate weight of forward buying has been reported 
over the first month or two of the year, and steady 
deliveries to Lancashire foundries are being made against 
existing contracts. The market this week has been 
characterised by an advance of about 2s. a ton in the 
price of Scottish makes, current values for delivery in 
the Manchester district being 95s. There bas been no 
alteration, however, in Midland values, both Staffordshire 
and Derbyshire brands being quoted at 77s. per ton, 
delivered equal to Manchester, with West Coast hematite at 
about 90s. per ton, also delivered. A shade more activity, 
from the point of view of delivery specifications, has been 
witnessed in the market for constructional steel, although 
plates of all descriptions and bars, with the exception 
of small bright-drawn qualities, have continued in 
slow request. So far as home steel prices are concerned, 
these generally are on the same levels as a week ago. 
Foreign steel on this market meets with a poor demand, 
and except for wire rods values are exhibiting some weak- 
ness, joists being quoted at about £6 per ton, angles at 
from £6 4s. to £6 9s., wire rods at £6 17s. 6d., sheet bars 
at about £5 5s., billets at from £5 3s. to £5 5s., according 
to size, and bar iron at about £6 7s. 6d. per ton, delivered 
in the Lancashire district. 


BaRROW-IN-FURNESS. 
Hematite. 


The condition of the hematite pig iron market 
continues to be satisfactory, and as evidence of the fact, 
little, or no, stocks exist; that is, stocks available for 
immediate purchase. Makers are well booked up and 
the outlook is fairly good. But for the fact that the require- 
ments on steel account are uncertain, there would have 
been more furnaces in blast than there are at present. 
There is some talk of another furnace being prepared 
at Barrow, one which has not the output by several 
hundred tons per week of either of the present furnaces 
producing. As to whether the smaller furnace is to replace 
a larger one or be an additionai producer is not known 
at present. Special qualities of stated analysis continue 
in good demand, and the Continent is a regular buyer 
of that metal. Amorican business continues. The local 
iron ore mines are experiencing a steady demand on district 
account, and business outside the district is, compara- 
tively speaking, good. Foreign ore is in steady demand. 
The position in the steel trade is weak as compared with 
the iron market, and no weight of contracts is held 
as regards railway material. One might almost describe 
the position as hand to mouth. A better report is available 
about hoops, which continue to be in steady demand, 
mostly on overseas account. 








SHEFFIELD. 


(From our own Correspondent.) 
Increased Steel Production. 


Tue detailed figures of steel production for the 
month of October show that there was increased activity 
in the Sheffield and Lincolnshire districts. In the Sheffield 
area the output amounted to 116,000 tons, as compared 
with 108,400 tons in September and 102,900 tons in 
October last year. Large as the latest figure was, repre- 
senting a rate approaching 1,400,000 tons per annum, it 
was not, however, equal to more than half the capacity 
of the plant in the district. It was notable that the basic 
steel tonnage turned out, 60,000, greatly exceeded that of 
acid steel, 45,400. The production in Lincolnshire during 
October was 69,900 tons, as against 64,500 tons in Sep- 
tember, and 53,400 tons in October of 1928. The mnie 
of pig iron produced in Lincolnshire—most of it basic— 
was 79,400 tons in October, as compared with 75,000 tons 
in September and 65,800 tons in the previous October. 


The Present Position. 


There had been a falling off in the demand for 
basic steel in the Sheffield district, though not in Lincoln- 
shire, for several weeks past, but now a recovery is reported, 
and the local firms are better employed. Two additional 
furnaces have been gassed at Templeborough, where nine 
are now in commission out of the total range of fourteen. 
There is no improvement to report in the demand for acid 
steel. Some progress is being shown in the railway steel 
department, but the axle, tire, and spring plants are not at 
all fully employed. While there is a steady flow of orders 
from the British railway companies, the total weight is 
below the average of former years, and work for foreign 
railways is on a disappointing scale. There is little trade 
in this department from the private wagon building firms, 
owing to the meagreness of new construction. 


Large Order for Wagons. 


A Reuter message from Johannesburg reports 
that the South African Railways have placed orders with 
Vickers and Metropolitan, Ltd., for 800 four-wheeled 
steel wagons at a cost of £201 10s. ‘each—aninus axle-boxes, 
brake blocks, and corner balls, which will be manu- 
factured by the Railway Workshops Union—also for 150 
steel wagons, complete with axle-boxes, &c., at £384 
each ; and 50 larger steel wagons at £451 each. Delivery 
is to be effected before April Ist next. It is added that 
Messrs. Vickers were the lowest tenderers. 


Various Departments. 


There is a large amount of work in hand in various 
special departments, which constitute the brightest 
spots in the local steel trade. The manufacturers of elec- 


trical machinery and apparatus are making large demands 
on Sheffield, and providing a valuable amount of work for 
the city. 


The requirements of the automobile industry are 


also on a large scale. As far as touring cars are concerned, 
there is a falling off as compared with the high level of 
recent years, but business in springs and parts for heavy 
commercial vehicles and omnibuses shows an expansion. 
Taere is a great deal of activity in stainless steels and cold 
rolled strip, for both of which products new uses are fre- 
quently being found, while hollow drill steel and various 
special steels are also in good request. The trade in tool 
steel is steady, but only of moderate dimensions. Taking 
the steel trade as a whole, while the output is large, it is 
not sufficient to keep more than a minority of firms well 
supplied with work, and in other cases there is a great 
amount of slackness. 


Rationalisation in the heavy steel trades has been 
put into operation in Sheffield during the year, in the cases 
of the Vickers-Cammell amalgamation, which has become 
the English Steel Corporation, and also of the Baker and 
Bessemer combination. There is now a prospect of a 
further development in this direction, concerning the well- 
known firm of John Brown and Co., Ltd. At the beginning 
of this week the secretary sent out a letter to shareholders 
stating that it was not proposed to pay any interim 
dividend on the preference or ordinary shares, and adding : 
“The board has under consideration certain important 
measures for the rationalisation of the business of the 
company, either alone or with others. So soon as these 
proposals are completed they will be submitted to the 
holders of securities of the company for approval. In the 
meantime the board considers it necessary to conserve the 
cash position of the company as much as possible, although 
the trading results for the first six months of the current 
financial year favourably compare with the corresponding 
six months of last year.” 


Sheffield and St. Paul’s. 


It is announced that St. Paul's Cathedral will 
be wholly reopened for public worship on June 25th next, 
by which time seventeen years’ work for the preservation 
of the Cathedral will have been completed at a cost of 
£450,000. This statement is of much interest to Sheffield 
and district, for local firms have played a prominent part in 
the preservation work. The “ grouting ”’ of the piers which 
have to carry the dome was done by the Francois Cemen- 
tation Company, of Doncaster; while great chains of 
stainless steel have been supplied by Brown Bayley’s 
Steel Works, of Sheffield. These chains are for the binding 
of the dome. The first was 450ft. long and weighed 30 
tons, each link being 15ft. long and 2ft. high. After this 
chain had been fitted, it was decided to put a second round 
another part of the dome, and it, which was also ordered 
from Messrs. Brown Bayley, is still larger than the first, 
and will weigh 60 tons. Work on it is still proceeding in 
Sheffield, and it will not be placed in position at St. Paul’s 
until the New Year. 


Railway Schemes. 

Two schemes of considerable extent are to be 
carried out in this district by the L.N.E.R., under the 
passenger duty capitalisation programme. One is the 
establishment of a new freight sorting centre, consisting 
of marshalling sidings for down traffic, between Mottram 
and Dinting, on the Manchester to Sheffield main line. 
The new yard is to have eight reception tracks, with a 
capacity of eighty wgaons each, and twenty shunting 
sidings with room for sixty-five wagons each. The work 
of goods and mineral traffic passing between Penistone and 
Manchester will be considerably speeded up. The other 
scheme is to be carried out at Hull, where new marshalling 
sidings are to be constructed on a site near the Priory Yard 
mineral sidings. The whole of the inwards goods traffic 
arriving at Hull will be dealt with in the new group of 
sidings, which will be served by six new reception lines, 
each capable of holding a train of eighty wagons. Trains 
arriving will be shunted from these new reception lines 
over a hump, and sorted by gravity into a balloon-shaped 
yard, consisting of four groups of fifteen sidings, each 
siding holding sixty wagons. The lighting throughout the 
yard will be by electricity. The provision of these sidings 
will considerably expedite the shunting of freight traffic 
for various destinations in Hull and the immediate 
neighbourhood. Another railway development which is 
in prospect is the removal of the engine sheds of the 
L.M.S. Company from their present position at Normanton 
to Royston, which is nearer Cudworth. The railway com- 
pany has communicated with the Royston Urban Council, 
intimating that it might find it desirable to make this 
transfer, and inquiring as to housing accommodation for 
the railway workers who would have to be stationed near 
the sheds. 


Cutlery and Plate. 


Conditions in the cutlery and plate trades are 
quieter, as far as ordinary Ss are concerned, owing to 
the completion of the orders for the Christmas sales. 
There are still large contracts on hand for cutlery and plate 
for coupon and advertising purposes, and firms executing 
them continue very busy ; in fact, some of them will not 
be able to get the orders complete this year. Further large 
orders for safety razor blades have been booked. It is 
probable that prices of the lower grades of cutlery will 
be raised in the New Year, those at present in force having, 
it is stated, been unremunerative for a long time. 


New Filtration Works. 


Water filtration works constructed by the Chester- 
field Rural Council at Barlow at a cost of £17,000 were 
brought into operation last week. Hitherto, the whole of 
the water supplied by the Council has had to come from 
Barbrook and Ramsley, as the reservoir at Crowholes was 
not water-tight, on account of its being situated on porous 
strata. As the only alternative to the doubtful experiment 
of attempting to make this reservoir water-tight, the water 
from it has been collected below the outlet and piped to the 
pressure filters, and 8 miles of 12in. main have been laid 
from the new works to Staveley. The resources of the 
Council have been increased by 29 million gallons, up to a 
total of 125 millions. The new filter house contains five 








pressure filters, capable of dealing with 600,000 gallons of 


water per day. The works were designed by Mr. Gilbert 
Frith, waterworks engineer to the Council, and the con- 
structional work has been carried out under the super- 


vision of Mr. J. L. Ewing, assistant water engineer. At 
the opening ceremony, it was stated that it might be 
necessary in a short time to replace the automatic filters 
at Barbrook, which were now out of date. The Council 
had other projects on hand, which would increase its 
resources to 200 million gallons, and it would be able to 
proceed forthwith with the water-carriage system of sani- 
tation at Staveley, where £96,000 had been spent on sewage 
outfall works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The New Tees Bridge. 


Tae Middlesbrough Corporation and Durham 
County Council are now definitely committed to the 
construction of a new bridge across the River Tees at 
Newport, Middlesbrough, to provide a further link between 
North Yorkshire and South Durham. The bridge, which 
is to be of the vertical lifting type, will have an opening 
span of 250ft., and is estimated to cost, with the approaches 
on both banks of the river, £500,000. Power to erect 
the bridge is to be sought in the present Session of Parlia- 
ment. The Bill, incidentally, will authorise the Middles- 
brough Corporation to discontinue, temporarily or per- 
manently, the existing ferry across the Tees at Newport, 
and it will also enable the North Riding of Yorkshire 
County Council to contribute towards the cost, construc. 
tion, or maintenance of the bridge approaches. 


Cleveland Iron Trade. 


Stock-taking operations and the near approach 
of the Christmas holidays are factors which are exercising 
@ restrictive influence on the Cleveland iron trade. Con- 
sumers are fairly well covered for present needs, and the 
financial situation does not encourage forward buying. 
Moreover, there are now few opportunities for overseas 
sales. Stocks of Cleveland pig iron are, however, very 
small, and few supplies find their way on to the market. 
The number_of blast-furnaces on the North-East Coast 
is about 100. but fewer than half of them are at present 
in operation. Some of the idle plant is obsolete, and will 
not again be put into action, but several inoperative 
furnaces are ready for re-kindling, and will be lighted 
up as soon as ironmasters feel justified in taking that 
step. Of the 43 now in blast, nine are turning out Cleve- 
land iron, 13 hematite, and 21 other kinds of iron. Foreign 
pig iron producers are competing successfully with makers 
in this district for overseas orders and for trade with 
Scotland, but are unable to force their material on Tees-side 
consumers, who are, however, still using a little Midland 
iron. Ironmasters have not lost confidence that business 
will show a marked expansion after the holidays. Prices 
remain unchanged and no concessions are now obtainable 
from merchants, uniform quotations to all consumers, 
home and abroad, being: No. 1 Cleveland foundry, 
75s.; No. 3 G.M.B., 72s, 6d.; No. 4 foundry, 71s. 6d., 
and No. 4 forge, 71s. 

Hematite Pig Iron. 

A healthy tone is maintained in the East Coast 
hematite pig iron trade. Comparatively cheap parcels 
of foreign hematite iron are offered very freely to consumers 
abroad, but continental firms continue to negotiate 
for supplies from this district, though they are slow to 
follow the continued steady rise in values. Home con- 
sumers are accepting fair quantities of East Coast brands. 
and s are reported to exceed stocks considerably. 
Cost of output is round about 80s. per ton. Small prompt 
parcels of ordinary qualities are purchasable from second 
hands at 79s., but makers ask, and are realising, 81s 
for delivery over the first quarter of next year. No. 1 
quality is at a premium of 6d. per ton. 

Business in the foreign ore trade is practically 
at a standstill. Consumers have covered their require- 
ments for some months ahead, and large imports are 
being received under running contracts. Nominally, 
market rates remain on the level of best Rubio ore at 
24s. 6d. c.i.f. Tees. The reduced number of blast-furnaces 
in operation, due in some instances to the carrying out 
of repairs, is leading to a still easier position in regard 
to blast-furnace coke. Good medium kinds are now 
obtainable at 23s. per ton, delivered to works in this area. 


Manufactured Iron and Steel. 


Although business has shown some falling off 
in the finished iron and steel trade, producers are not dis- 
posed to tempt buyers by granting price concessions. 
Another factor which makes it very difficult to secure 
new orders, especially in semi-finished steel, is the sub- 
stantial undercutting in prices by continental competitors. 
Producers of semi-finished steel in this district have, 
however, large contracts to complete, and the works are 
actively employed. Sheets are slow of sale, and this, 
with the fact that sheet bars and spelter are both cheaper 
than of late, has weakened the hands of sellers, who would 
welcome a revival of export demand. Output of finished 
steel is maintained. Specifications for shipbuilding mate- 
rials are coming forward satisfactorily, and constructional 
steel departments are well employed, while rail makers 
are turning out substantial tonnages. 


The Coal Trade. 


There is not much business moving in the 
northern coal trade just now, as supplies of nearly every 
grade of coal are sold up to the eve of the Christmas 
holidays. Tie succession of gales has caused considerable 
delay to steamers, but fortunately there has been a good 
supply of tonnage to go on with from day to day, and 








shipments have continued on a satisfactory scale. Nego- 
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tiations are proceeding for the purchase of another big 
cargo of coal for Australia, shipment to be near the end 
of the month. Any odd lots of coal offered on the market 
are quickly taken up at the recent range of prices. There 
is every likelihood that the prompt price asked by the 
collieries for Northumberland best steams will remain 
at 17s. 6d. to the close of the year. Output has been nearly 
all taken up, and for the opening months of 1930 there 
does not appear to be anythifig under 17s. Buyers, 
however, are not disposed to pay that price forward, 
and assert that they have not much inquiry. The experience 
is, nevertheless, that the market is able to find sufficient 
prompt trade to sustain the high level of values from 
month to month. Tyne primes are 16s. 9d. to 17s., and 
other classes are firm at 16s. Steam smalls are by no 
means plentiful, and they bring full late figures. Leading 
qualities of Durham large steams are 18s. 6d., and other 
classes can be bought at 17s. 6d. to 18s. Smalls are round 
about 14s. Gas coals are well situated for trade in the 
next few weeks, and collieries producing the best brands 
ask 16s. 9d. to 17s., while specials are 17s. 6d. and very 
firm. Secondary sorts are 15s. 3d. to 15s. 6d., and in 
better request for early delivery. Coking coals are keeping 
the recent accession of strength, and the firmness in 
bunkers is undiminished. Gas coke is scarce for prompt 
and is quoted at nominal figures—for January to March, 
253. to 263. is the minimum quotation. Patent oven coke 
is steady at 23s. 6d. to 24s., and beehive and special 
foundry coke firm at 28s. to 32s. 








SCOTLAND. 
(From our own Correspondent.) 


Steel. 


Ow the whole, conditions in the steel trade remain 
dull. Specifications for almost all descriptions of material 
are disappointing, and producers generally cannot see very 
far ahead. Some shipbuilding and railway orders have 
come to hand, but these are not so large as was anticipated. 
Conditions are not likely to show much change until the 
turn of the year, when, it may be said, makers hope for 
some improvement, in view of recent shipbuilding and 
other contracts and the decision of the Steel Cartel to 
curtail production of steel ingots by a further 10 per cent. 


Steel Sheets. 


The market for sheets has been more active during 
the past week. General inquiries have been more fre- 
quent, while orders for light black sheets have been more 
substantial than of late. Heavy gauges are still slow, 
however. Galvanised flat and corrugated sheets are in 
improved demand, but prices have to be severely cut. 


Tubes. 


The recent weakness in butt welded tubes is not 
so pronounced, though there is still plenty of room for 
improvement. Lap welded and weldless tubes are busy. 


Iron. 


So far as bar iron is concerned, makers have no 
unprovement to report. Most of the works are on slack 
time. Similar conditions obtain in the re-rolled steel 
departments. Re-rolled steel bars meet very keen com- 
petition from continental materials, and the nominal 
quotations of £7 15s. per ton home and export has, as a 
rule, to be well shaded. 


Pig Iron. 


The pig iron market is dull and the position has 
not been improved by importations from India and the 
Continent. 


Scrap. 


Scrap materials are in comparatively good supply, 
and prices are easier, as follows :—Heavy steel, 71s. 3d.,; 
cast iron machinery and heavy basic, about 69s. 6d. per 
ton. 


Coal. 


The shipping market shows considerable activity, 
due in a measure to the approach of the New Year holidays. 
All fue’s, and especially Fifeshire descriptions, are very 
searce and difficult to obtain for prompt loading. In all 
districts washed nuts are a very firm feature. Home 
demands have improved, but are still considerably below 
the usual for this season of the year. Very little forward 
business has been done. The position basing uncertain 
owing to the probable effect on the market of Govern- 
ment intervention, neither collieries nor exporters are 
inclined to commit themselves until the uncertainty is 
removed. Aggregate shipments during the past week 
amounted to 304,471 tons, against 300 361 tons in the pre- 
ceeding week and 247,300 tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Gales and Trade. 


Tue terrible gales which have prevailed of late 
have had a very upsetting effect upon the arrangements 
of most colliery undertakings in this district. Unfor- 
tunately, the sea has taken toll of both ships and the 
brave men who manned them. Locally owned steamers 
and others owned abroad, but either on their way to this 
channel to load or already loaded with Welsh coal, have 
suffered, and it is feared that the full list of casualties is 
not even yet known. Vessels have been in trouble all 
round the coast, and news is anxiously awaited regarding 
the fate of a number of steamers which have so far not 
arrived at their ports of destination. The gale which 
ruled towards the end of last week was one of the fiercest 
ever remembered, not only for its intensity but for its 
duration. Steamers which managed to avoid being lost 





were driven right out of their course, one vessel which left 
Cardiff on Wednesday of !ast week for a Portuguese port 
being next heard of at Dublin. At the moment of writing 
the storm has abated, but the weather at sea is still bad. 
Steamers which have been sheltering are now, however, 
on the move again, but reports already to hand show that 
in most cases they have suffered damage, and conse- 
quently colliery owners cannot be sure that when they make 
port they will be in a condition to be placed at their dis- 
posal for the loading of their outward cargoes. At the 
end of last week there were thirty-five idle tipping appli- 
ances at the various docks, and the position on Monday 
was not much better, as the number then was thirty. 
There should be an improvement towards the end of this 
week, and, in fact, if tonnage comes along at all freely, 
the prospects are that next week will see a great deal of 
congestion at the docks. Naturally, the bad weather has 
slowed down the work at the docks, and operations one 
night were totally suspended at one or two of the docks, 
as it was too dangerous to work. In the coalfield, too, 
there has been a continuance of floods, and the plight of 
many families is very distressing. 


Coal Contracts. 


Chartering operations of late have been well 
maintained, and there will be much effort put forth to 
get away shipments before the holidays. Colliery stems 
are very full, except in the case of some of the large coals, 
which have had a difficult time, owing to tonnage getting 
out of position. As regards coal contracts, more informa- 
tion is now to hand respecting the tendering for the require- 
ments of the Egyptian State Railways, viz., 165,000 metric 
tons of locomotive coals for delivery at Alexandria over 
the first few months of next year. The lowest price sent 
in was that of T. Beynon and Co., Ltd., of 28s. 44d. per 
ton c.i.f., and Watts, Watts and Co.; Ltd., and Gueret, 
Llewellyn and Merrett came next with 28s. 5d., though the 
latter firm only offered 60,000 metric tons instead of the 
full quantity. Other tenders ranged up to about 29s. 7d. 
c.i.f. for Welsh coals. German and American coals were 
also offered, but it is fully expected that the order will come 
to this district. The Palestine Railways are also in the 
market for 18,000 tons of Admiralty large coals for delivery 
at Haifa during the first half of next year, while the 
Spanish Marine authorities have purchased 12,000 tons 
of best Admiralty large coals for delivery this month at 
their various naval bases. 


Single Pits and Coal Marketing Scheme. 


Reference has already been made to the fact that 
the South Wales coal marketing scheme has received the 
support of over 82 per cent. of the output of the coalfield 
in the three months ended last September, and that this 
scheme included provisions for special treatment of single 
collieries. There appears to be some opposition, however, 
on the part of some owners of single properties. A meeting 
of owners of single-pit collieries was held at Cardiff on 
Monday, presided over by Sir Samuel Instone. The pro- 
ceedings were private, but an official report stated that the 
meeting was largely attended and that a resolution was 
passed that those present could not accept the restriction 
of output clauses under the South Wales Coal Marketing 
Association scheme, and called upon the Association to 
amend the conditions to enable single-colliery owners to 
develop their undertakings on economic lines. It was also 
decided that immediate representation should be made to 
the Government that in any legislation making a market- 
ing scheme compulsory, provision should be included to 
prevent the restriction of output becoming effective upon 
single pits. The meeting resolved to refuse voluntarily to 
accept any such onerous restrictions, which must bring 
about their own ruination, and pledged itself to resist 
any scheme which contains restriction of output as one of 
its provisions. Mr. Finlay Gibson, the secretary of the 
South Wales Coalowners’ Association, commenting upon 
these resolutions, stated that a very large number of single- 
colliery undertakings—totalling approximately about 
forty—had accepted the scheme and joined the new 
marketing association and only three or four important 
single collieries were outside. Prior to the adoption of the 
scheme, and while it was under consideration, general 
meetings, to which the representatives of all the single 
collieries had been invited, had been held, but no repre- 
sentations had been made to the marketing association 
against the proposals in their present form. 


South Wales Coa! Marketing Association. 


The announcement is made that Mr. Finlay A. 
Gibson has been appointed secretary and Mr. D. Willson 
Lloyd acting secretary of the South Wales Coal Marketing 
Association. 


Coalfield Agreement and Holidays. 


The adjourned meeting of the South Wales Coal 
Conciliation Board was held at Cardiff on Monday, when 
it was decided that the terms of the existing agreement 
should be continued beyond the 31st inst., and details of 
the arrangement were referred to a sub-committee, which 
will report to the Joint Board in due course. It was also 
agreed that the workmen should take two days’ holiday 
at Christmas, viz., December 25th and 26th. It will be 
optional for the night men to return to work on the 
night shift of Thursday, December 26th, and it will also 
be optional to a colliery company to state whether the 
night shift is required on that night. 


Dock Holidays. 


With regard to coal-loading operations at Welsh 
docks at Christmastime, it has been arranged that there 
shall be no work on either Christmas Day or Boxing Day. 
On the Tuesday preceding (December 24th), two short 
shifts will be operated, viz., 7 a.m. to noon and noon to 
5 p.m. On Friday (December 27th) also two short shifts 
will be operated, viz., 7 a.m. to 11.30 a.m. and 11.30 a.m. 
to 4 p.m. 


Steel Sleepers. 


Reference was made some time ago to the fact 
that the Great Western Railway Company had placed an 





order for steel sleepers with Guest, Keen and Nettlefolds, 
Ltd. More details of the contract have now been dis 
closed. The contract is for 121,000 sleepers, to be laid along 
nearly 60 miles of track in various parts of the Great 
Western Company’s system. The work will be carried 
out at the Cardiff-Dowlais and Cwmbran works of Guest, 
Keen and Nettlefolds, Ltd., and will provide considerable 
employment during the coming year. The order will 
consume approximately 10,000 tons of steel, and will 
also give work for the collieries, as it means that about 
40,000 tons of coals will be utilised in the manufacture of 
the steel. 


Dock Reopened. 


Since the middle of this year repairs have been 
carried out at the outer lock gates of the West Dock at 
Cardiff, but over last week-end the fitting of two new gates 
was completed, and on Monday the dock was opened for 
traffic in the ordinary way. 


Current Business. 


The tone of the steam coal market has been 
slightly irregular of late, which is not surprising, in view 
of the tonnage position becoming so uncertain, but with 
a subsidence of the storms the amount of tonnage available 
for the collieries should be substantially increased. Stems 
for the remainder of the month are very full, particularly 
in the case of all smalls and sized coals, while most of the 
large coals are well booked up. Monmouthshire qualities 
are reported to be much better placed, and it is under- 
stood that very shortly collieries will be asked to send in 
tenders for supplies for the Italian State Railways, in 
connection with the million tons to be taken by them over 
the next three years. Patent fuel and coke are firm 
markets, while prompt supplies of pitwood command 
higher prices, the market for this commodity being round 
about 29s. 6d. to 30s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Srantey G. Fiace anp Co., Ltd., ask us to announce that 
they have purchased the business and stock of T. P. Jones, 
Atlas Tube Works, Farringdon-road, E.C. 1, and are transferring 
the business to their address, 72-75, Turnmill-street, E.C. 1. 


Mriverat Ors Extraction, Ltd., asks us to announce that 
arrangements have been made with Messrs. H r Bros., 
Farrer and Co., Consulting Engineers, 7-8, Norfolk-street, 
Strand, W.C., to accommodate the technical office of the com- 
pany, while the registered office remains at Finsbury-court, 
Fiasbury-pavemens, E.C. It is requested that correspondence 
should be addressed to Mineral Oils Extraction, Ltd., 7-8, Nor 
folk-street, London, W.C. Telephone: Temple Bar 2574-5 
Cable : Minoilsep. 








CONTRACTS. 


AGRICULTURAL AND GENERAL ENGINEERS, Ltd., informs 
us that its associated company, Blackstone and Co., Ltd., 
of Stamford, has received from the Alloa Shipbreaking Company 
an order for what is believed to be the largest horizontal crude 
oil engine that has yet been made. The engine is to have six 
cylinders in line and is to develop from 900 B.H.P. to 1035 B.H.P 
at its normal speed of revolution. 


Yarrow anv Co., Ltd., of Scotstoun, Glasgow, have received 
from the Lloyd Sabaudo the order for the boilers for the 45,000- 
ton, 26-27-knot liner, which is being built by the Stabilimento 
Tecnico Triestino. The designs for the boilers, which are to 
carry a high pressure, are being got out by Messrs. Yarrow. 
The same firm has also received an order from the British 
Admiralty for a shallow-draught gunboat. 


Tae Mirretees Watson Company, Ltd., of Glasgow, has 
received from the Mid Kent Water Company an order for a 
pumping plant for the Charing Pumping Station. The duty 
of the pump is to be 26,400 to 38,400 gallons of water per hour 
against total heads of 464ft. and 412ft. respectively. The pump 
is to be driven through double helical gear by a Mirrlees, Bicker- 
ton and Day three-cylinder Diesel engine; normal rating, 
135 B.H.P.; speed of the engine, 230 r.p.m., and of the pump, 
900 r.p.m. The pump will have three lower and five upper s . 
The water will be delivered from the lower stages through a 
series of sand filters, passing thence to the suction of the upper 
stages, whence it will be delivered to the reservoir 








LAUNCHES AND TRIAL TRIPS. 


ARDANBHAU, screw steamer; built by D. and W. Henderson 
and Co., Ltd., to the order of Messrs. Clark and Service, 
Glasgow ; dimensions, 403ft. by 52ft. by 29ft. 10in.; to carry 

o. Engines, triple-expansion, 2ljin., 37in., and 62in. 
by 42in. stroke ; pressure 220 Ib. per square inch ; constructed 
by the builders ; trial trip, November 7th. 


Frioatrixe Dock, built by Swan, Hunter and Wigham Richard- 
son, Ltd., to the order of Falkland Islands Company, Ltd.; 
dimensions, 180ft. overall, inside width 45ft.; to carry its lifting 

ity of 600 tons, accommodating ships of a maximum 
draught of 9ft.; dispatched recently. 


British Monarcu, steamship ; owned by Raeburn and 
Verel, Ltd., Glasgow. David and William Henderson and Co., 
Ltd., have removed the turbine propelling machinery and 
replaced same with triple-expansion engines, 26in., 43in., 73in. 
by 5lin. stroke, pressure 200 Ib. per square inch; trial trip, 
November 9th. 


FRIESLAND, steel screw steamer ; built by Cowper Dry Docks 
and Shipbuilding Company, Ltd., to the order of Messrs 
Scheepvaart en Steenkolen Maatschappij, N.V. (Shipping and 
Coal Company), of Rotterdam ; dimensions, 307ft. by 44ft. by 
2lft.; to carry 3750 tons. Engines constructed by North- 
Eastern Marine Engineering Company, Ltd.; launch, November 
9th. 

ALice, twin-screw motor yacht ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Sir Richard 
Ashmole Cooper, Bart., of Boxmoor, Herts ; dimensions, 1784ft. 
by 27ft. by l4ft. 9in. Engines, twin set Sulzer two-stroke 
Diesels, built to the order of Wallsend — oy A Engineering 
Co., Ltd., which is installing them ; launch, November 16th. 








THE ENGINEER 











Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 

(1) Native .. 

(1) Spanish. . 

(1) N. African 

N.E. Coast— 
Native : 
Foreign (c.i.f. ) 
PIG IRON. 
Home. 
£ s. d. 
(2) Scortanp— 
Hematite ; 400. 
No. 1 Foundry ' a 
No. 3 Foundry 3160. 
N.E. Coast— 
Hematite Mixed Nos. 319 0. 
No. 1 319 6. 
Cleveland— 
No. 1 . 315 0. 
Silicious Iron . 3158 0. 
No. 3 G.M.B. .. 312 6. 
No. 4 Foundry 3123 6. 
No. 4 Forge 311 0. 
Mottled .. 310 6. 
White 310 6. 
Mrptanps— 

(8) Staffs.— (Delivered to Station.) 
All-mine (Cold Blast) — 
North Staffs. Forge .. 315 6. 

» » Foundry... 319 6 

(3) Northampton— 

Foundry No. 3 316 0. 
Wemge nck 311 0. 

(1) Derbyshire— 

No. 3 Foundry 318 6. 
Forge 3146. 

(3) Lincolnshire— 

No. 3 Foundry 313 6. 
No. 4 Forge 39 6. 
Basic ee = 

(4) N.W. Coast— 

N. Lanes. and Cum.— 

(4 7 6(a) 
Hematite Mixed Nos. 9 6 (6) 
413 6 (e) 
MANUFACTURED IRON 
Home. 
£ s. d. 
ScoTLanp— 
Crown Bars 0 6 O. 
Best — 
N.E. Coast— 
Iron Rivets 1110 O. 
Common Bars 1015 0. 
Best Bars . ao 6 6. 
Double Best Bars . 1115 O. 
Treble Best Bars 2 &. 
Lancs.— 
Crown Bars .. 1015 0. 
Second Quality San 915 0. 
Hoops 13 00. 
8. Yorxs.— 
Crown Bars 11 0 0. 
Best Bars ---ll 10 0. 
Hoops - 1200. 
MipLanps— 
Crown Bars 10 © Ot0o10 7 6 
Marked Bars (Stafis.) SO eae 
Nut and Bolt Bars -- 9 0 Oto 9 5&6 O 
Gas Tube Strip - bi 8 6... 
STEEL. (d) 
(6) Home. 
£ s. d. 
(5) Scottanp— 
Roiler Plates (Marine) .. 10 10 0 
- » (Land) 1 0 0.. 
Ship Plates, jin.andup 8 12 6.. 
Sections .. —* 8 2 6 
Steel Sheete, tin. oo ©9686 
Sheets (Gal. Cor.24B.G.) 13 2 6 


(1) Delivered. 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 





(2) Net Makers’ Works. 


19/6 to 22/- 
24/- to 25/- 
24/- to 25/- 


18/- to 21/- 
24/6 


Export. 
£ s. d. 


an 
eo 


wOwwwww iw 
eeceecs 


Export. 
£ s. d. 


915 0 


(7) Export. 
£ s. 


10 10 
10 0 
7 12 
7 2 
8 15 
12 17 





STEEL (continued). 





(3) f.0.b. Makers’ Works, approximate. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f£.0.b. 


(a) Delivered Glasgow. 


Home. Export. 
N.E. Coast— £ea.d.£ «. d. £ s. d. 
Ship Plates 812 6. 
RE eke ae ne MR BD 
Boiler Plates (Marine) .. 10 10 0 . 
” » (Land) —-_— 2 oo oe 
Joists as << #e 826. 
Heavy Rails .. 810 0. 
Fish-plates 12 00. _ 
Channeis 0 56 0. £9 to £9 5s. 
Hard Billets 826. 
Soft Billets on. 6. 
N.W. Coast— 
Banrow— 
Heavy Rails .. SM ©. « 
Light Rails 815 Oto9 0 0 
Billets 615 Oto9 10 0 
MaNnOHESTER— 
Bars (Round) rr & 
» (Small Round) 8 5 Oto 8 7 6 
Hoops (Baling) .. 1 0 0. 1 0 
eo (Soft Steel). . 89 @ @.. 15 0 
a st a ss oo” OO OD 4 6 
» (Lancs. Boiler) .. 10 0 0. 
SHEFFIELD— 
Siemens Aoid Billets as © ain: a 
Hard Basic .. 9 2 Gand9i12 6 
Intermediate Basic 712 Gand8 2 6 
Soft Basio SF Oe iw ‘i 
Hoops 915 Otol0 5 0 
Soft Wire Rods a oo... 
MIDLanps— 
Small Rolled Bars . 8 2 6to 815 0 
Billets and Sheet Bars.. 6 5 Oto 612 6 
Sheets (20 W.G.) .. - 1110 Oto12 0 0 
Galv. Sheets, f.0.b. L’pool 12 10 Otol3 0 0 
oe or ce eee a 
Joists . ae. 
Tees . - 2 
Bridge and Tank Plates 817 6. 
Boiler Plates » 21.8 
NON-FERROUS METALS. 
Swansea— 
Tin-plates, I.C., 20 by 14 18/9 to 19/- 
Block Tin (cash) 18] 0 0 
- (three months) 184 5 0 
Copper (cash) a 68 15 0 
» (three months) 68 5 0 
Spanish Lead (cash) 21 6 3 
- » (three months) 21 8 9 
Spelter (cash) nm” “es 20 3 9 
» (three months) 20 16 3 
MancuEsTER— 
Copper, Best Selected Ingots 77 5 @ 
~ Electrolytic 84 56 0 
* Strong Sheets... .. 110 0 0 
o Tubes (Basis Price), Ib. 01 38 
Brass Tubes (Basis Price), Ib. 011i 
» Condenser, Ib. te 0183 
Lead, English “s 2217 6 
» Foreign. . 2112 6 
Spelter .. .. 2017 6 
Aluminium (per ton—raw ingot ) . £95 
FERRO ALLOYS. 
Tungsten Metal Powder 3/4% per Ib. 
Ferro Tungsten... ‘ 3/14 per lb. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 0 0 7/6 
: » 6p.0.to8p.c. .. £22 0 0 6/6 
% eo 8 p.c. to 10 pc. .. . £2117 6 6/- 
oo Specially refined ‘es 
” Max. 8 ps. easben .. £33 0 0 10/- 
” » lpe.carbon .. £39 0 0 15/- 
» 0-70p.c.carbon.. £41 0 0 15/- 
» @arbon free 1/— per Ib. 
Metallic Cheomiam ee .. 2/6 per Ib. 
Ferro Manganese (per ton) . £13 15 0 for home 
£13 10 0 for export 
Silicon, 45 p.c. to 50 p.c. .. - £11 10 0 scale 5/— per 
unit 
as 75 p.c. . £19 0 O scale 7/— per 
unit 
» Vanadium .. 12/10 per Ib. 
» Molybdenum... . 4/2 per lb. 
» Titanium (carbon fre) 1/2 per lb. 
Nickel (per ton) ° . £170 to £175 
Ferro Cobalt .. 9/6 per Ib. 











(4) Delivered Sheffield. 


(6) Delivered Sheffield. 


(¢) Delivered Birmingham. 
Ordinary Ship, Bridge and Tank Plates and Sections, 10/— if home eonsumers confine purchases from sssociated British Stee! Makers. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
Rebate: Joists (minimum), 12/6 ; 


(4) 


FUELS. 
SCOTLAND. 
(Prices not stable.) 
LaNARKSHIRE— Export. 

(f.0.b. Glasgow)—Steam .. 14/- 

id El... 16/6 

Splint .. 16/9 to 18/- 

Trebles 17/- 

Doubles 16/9 

ms as Singles . . 14/6 
AyYRSHIRE— 

(f.0.b. Ports)—Steam 14/6 

» Tewel 16/6 

je »  Trebles .. 17/6 
FiresHIRE— 

f.o.b. Methil or Burnt- 

island—Steam .. 14/3 to 16/6 
Screened — 18/— to 19/6 
Trebles 18/— to 19/6 
Doubles .. 17/- to 17/6 
Singles 15/- 

Lora1ans— 

(f.0.b. Leith }—Best Steam 15/- 
Secondary Steam .. 14/3 
Trebles 18/- 
Doubles .. 16/— to 16/6 
Singles 14/6 

ENGLAND. 
(8) N.W. Coasr— 
Steams 21/6 to 23/- 
Household 38/— to 51/- 
Coke 27/6 
NoRTHUMBERLAND— 
Best Steams 17/3 to 17/6 
Second Steams 16/- 
Steam Smalls 10/6 to L1/- 
Unscreened 13/- to 13/6 
Household 25/- to 37/- 
Durmam— 
Best Gas 16/9 to 17/- 
Second .. 15/-— to 15/3 
Household 25/- to 37/- 
Foundry Coke sows 25/- to 30/- 
SuEerristp— Inland. 
Best Hand-picked Branch .. 26/6 to 28/- — 
Derbyshire = House 21/— to 23/- — 
Best House Coal . . 20/6 to 21/6 - 
Screened House Coal - 18/6 to 20/- - 

o » Nuts 16/6 to 18/- - 
Yorkshire Hards 15/6 to 17/- - 
Derbyshire Hards . . 15/6 to 17/- -- 
Rough Slacks 9/- to 10/- = 
Nutty Slacks .. 7/6to 8/6 _ 
Smalls .. - 3/-to 5/- -- 
Blast-furnace Coke (Inland) 16/— to 17/— on rail at ovens 


Furnace and Foundry Coke (Export), f.o.b. 24/— to 24/6 
Carpirr— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 20/- to 20/3 
Second Smokeless Large 18/9 to 20/- 
Best Dry Large .. 20/6 to 21/- 
Ordinary Dry Large .. 20/- to 20/6 
Best Black Vein Large 18/6 to 18/9 
Western Valley Large .. .. 18/— to 18/3 
Best Eastern Valley Large 17/9 to 18/3 
> rie oe eel 17/6 to 17/9 
Best Steam Smalls oe 14/3 to 14/9 
Ordinary Smalls 13/- to 14/- 
Washed Nuts ‘ 19/6 to 32/6 
No. 3 Rhondda Large . 20/3 to 21/- 
£ a Smalls... 15/6 to 16/- 
No. 2 oo Large .. 17/3 to 17/6 
- » Through 15/6 to 16/6 
” » Smalls 14/3 to 14/9 
Foundry Coke (Export) 32/6 to 37/6 
Furnace Coke (Export) 30/- to 31/- 
Patent Fuel .. 22/- to 22/6 
Pitwood (ex ship) 29/— to 30/ 
Swansza— 
Anthracite Coals 
Best Big Vein Large 36/- to 38/— 
Seconds .. 30/- to 32/6 
Red Vein... 26/- to 28/- 
Machine-made Cobbles 43/6 to 45/6 
Nuts.. 45/— to 47/6 
Beans 28/- to 30/- 
Peas wie as 20/- to 20/6 
Breaker Duff .. 10/6 to 11/- 
Rubbly Culm 13/3 to 13/9 
Steam Coals : 
Large .. 18/- to 19/- 
Seconds .. 17/- to 18/- 
Smalls .. . 13/- to 14/- 
Cargo Through 15/6 to 16/6 


(6) Home Prices— 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Steel Competition. 


THE operations of the Cartel have probably saved 
the steel making industry from a worse plight than that 
in which it is now placed, but the situation of producers 
would be better if the Cartel had limited the output to 

uirements, instead of allowing a surplus production in 
the belief that it would be absorbed by foreign markets. 
There has been a diminishing consumption all round, and 
measures are now being taken to meet the situation, first, 
by a reduction of 10 per cent. which is being made com- 
pulsory for the month of December, when the output will 
be 319,000 tons less than the total agreed upon at the 
quarterly meeting, and, secondly, by fixing minimum 
prices for rolled iron and steel. The agreement not to 
sell bars at less than £5 5s. per ton appears to have been 
observed, and it is to be extended to girders, sheets, and 
other products. This adjustment of prices does not meet 
with the approval of German steel makers, who fear that 
it will nullify their efforts to create a central sales organi- 
sation, which they are determined to carry through, if 
possible. There are so many points on which the Germans 
are at variance with the French that the negotiations now 
proceeding for the renewal of the Cartel are likely to be 
difficult. For the moment, the fixing of minimum prices 
is an important matter for British firms, since it will 
attenuate the ruinous price cutting in foreign markets, 
although the minimum is still low enough to make com- 
petition severe. The policy followed so far has been to 
maintain good prices on the home markets and to sell 
abroad at whatever producers could obtain, but for some 
time past there has been a slackening of industrial activity, 
and the cost of steel production has increased, with the 
result that the higher costs all round have restricted 
consumption. The only hope for producers is to limit still 
further the production and advance prices to a level 
justified by the heavier charges that are burdening 
industry everywhere. In France, efforts are being made to 
minimise the effects of the reaction by declaring that 
employment is assured for a long while to come by the 
public works now being put in hand. Those works, how- 
ever, are likely to be delayed, and some abandoned, as 
the result of the new arrangement with Germany, whereby 
a much smaller quantity of material will be supplied for 
reparations. There is, nevertheless, a distinct feeling of 
nervousness about the immediate future. 


Naval Construction. 


In recommending the adoption of the Bill autho- 
rising the carrying through of the new instalment of the 
naval construction programme, the report presented by 
Monsieur Pierre Appell is of a critical nature, particularly 
with regard to the 10,000-ton cruiser, which, it is declared, 
cannot be compared with the new German cruisers, and 
the report insists upon the necessity of preparing for the 
construction in 1931 of an armoured cruiser superior to 
those built in Germany. At the same time, cruisers of 
6000 or 7000 tons are recommended for service in the 
Mediterranean. Meanwhile, the 10,000-ton cruiser, to 
be named the “‘ Washington,” will have more effective 
protection than its predecessors and will be built at Brest. 


Coke Oven Gas. 


The negotiations for laying a pipe line between the 
Lens Colliery and Paris, for the distribution of gas under 
pressure do not appear to be making much headway, and 
for that reason it has been decided to construct new gas- 
works in Paris in order to cope with the increasing demand. 
The decision has been criticised on the ground that, if, 
as is claimed, the coke oven gas is supplied at one-half the 
cost of town-produced gas, the capital involved in the 
construction of the new works will be heavily depreciated. 
As a matter of fact, nothing is definitely known of the cost 
of the coke oven gas delivered in Paris, as there is still 
some uncertainty as to the cost of the pipe line and its 
maintenance in view of the high pressures necessary. 

The total tonnage purchased by French ship- 
owners between July Ist, 1928, and November 30th, 1929, 
was 300,000 tons. Of that amount, 170,000 tons were 
ordered from home shipyards, 90,000 tons from Great 
Britain aad North Ireland, and 40,000 tons from Germany 
on account of reparations. Lately, further orders have 
gone abroad. In view of the failure of the efforts that 
have been made to enable French shipyards to compete 
with the foreign, the Minister of Merchant Marine has 
decided to institute an inquiry into the whole matter, 
and has entrusted the task to the Conseil National 
Economique, which will determine the causes of the differ- 
ence between the production costs in French and British 
shipyards and then suggest remedies. It is, of course, 
perfectly well known that the chief cause of the high cost 
of construction in France is the situation of the shipyards 
so far from the sources of raw material supply. The French 
have tried special railway rates from the plate mills to 
the ports, and, for a time, the free importation of British 
ship plates, but builders continue to complain that they 
find it more and more difficult to compete with foreign 
shipyards. 

The system of centralising sales, which has proved 
successful in the case of tubes and some other products, 
is being extended, but the conditions under which it is 
done vary in the different industries concerned. There 
is some trouble in carrying through arrangements for the 
sheet comptoir, chiefly because it is difficult to settle 
upon agreements, whereby orders are distributed in pro- 
portion to the productive capacities of the rolling mills. 
Still another arrangement has been entered into by half 
@ dozen ironfounders who have confided their sales 
organisation to a commercial company, which has been 
formed for the purpose with a large capital. The advan- 


tage to producers is that competition amongst themselves 
is eliminated, and prices are maintained, while distributing 
costs are reduced, and the commercial company takes all 
risks. 
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British Patent Specifications. 


When an ¢ ts ted from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is the date 
at the end of the abridgment, is 
complete Specification. 








Sqn ; the second date, 
date of the acceptance of the 


STEAM GENERATORS. 


321,212. August 12th, 1928.—Warer-trusE Borers, The 
Stirling Boiler Company, Ltd., 32, Farringdon-street, 
London, E.C. 4, and E. E. Noble, 30, Ashleigh-grove, 


Fulwell, Sunderland 
The object of this invention is to reduce priming in a water- 
tube boiler having only one steam drum and one water drum, 
and to simulate the conditions in a three-drum boiler. Within 
the steam drum there is arranged a baffie A, which separates 
the upcast water-tubes B from the downcomers C. In this 
way the turbulence caused by the circulation is confined to the 
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one side of the baffle, and the water surface beneath the steam 
outlet is comparatively quiescent. Egress for the steam from 
behind the baffle is provided by the im which may be 
regulated by the position of the plate E. he water passage 
shown at F may also be regulated in area. A relief passage 
G is provided in the baffle near the water line, so that should the 
boiler be forced and the water level behind the baffle tend to be 
depressed, on account of wire drawing through the opening D, 
the steam will escape through this relief passage.— November 4th, 
1929. 


INTERNAL COMBUSTION ENGINES. | 


321,321. November Ist, 1928.—Vatve Gear, M. Birkigt, 
fue du Capitaine Guynemer, Bois-Colombes (Seine), 
France. 


phery, the slote A opposite the corners of the lamine being = 
than those opposite the sides. Although the invention is applicable 
to dynamo-electric machines generally, it is particularly applic- 
able to single-phase alternating-current motors, and is shown 
applied to a single-phase repulsion motor in the accompanying 
drawi A winding B is non-uniformly distributed and sub- 
stantially fills all the slots, the number of turns of the winding 
per slot varying approximately sinusoidally around the peri- 
phery. The pu of this is to obtain a sine-wave shape of 
flux for each pole. The slots opposite each side of the square 
form one pole, when the arrangement is used in a four-pole 
motor and the axes of the slots forming such a pole are sub- 
stantially parallel. The rotatable member C may be of any well- 
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known construction. The circuit arrangement is that of a single- 
phase repulsion motor. The winding B of the stationary member 
is connected to a source of single-phase alternating current, the 
windings of all the poles being connected in series. The winding 
D of the rotatable member is connected to a commutator on 
which brushes E bear. The brushes of opposite polarity are 
connected together so as to short-circuit the winding D. In 
order to obtain an approximately sinusoidal shape of flux for 
each pole the number of turns in the winding B for each pole 
are arranged in about the ratio of 40 : 36: 26: 10: 10: 26: 36: 40. 
The largest number of turns are placed in slots A and the smallest 
number of turns in slots G, the intermediate number of turns 
being placed in slots H and K.—-October 31st, 1929. 


TELEGRAPHS AND TELEPHONES. 


295,330. August 8th, 1928. 
Elektricitats-Geselischaft, of 
Berlin, Germany. 

According to this invention, the cathodes of a multiple valve 
are indirectly heated by alternating current, while the leads 
which conduct the alternating current within the valve are very 
short, and are so ar that the capacitative couplings 
between the conductors and the other parts of the valve—par- 
ticularly the grid and grid conductors—are reduced to a mini- 
mum, so that screening of the heating conductors is rendered 


Tuermionic Vatves, Aligemeine 
Friederich Karl-Ufer 2-4, 
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The inventor aims at compensating the variations in the length 
of the valve stem with changes in temperature. He effects | 
this by making the valve cup-shaped, that is to say, hollow on | 
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the back. He explains that there is always a tendency for the 
centre of the valve to be hotter than the periphery, on account 
of the cooling effect of the seating. As a consequence, any rise 
in temperature causes the cup to become deeper, and this 
deformation bal the extension of the stem. The dimen- 
sions and materials of the stem are determined by careful experi- 
mental measurement.— November 7th, 1929. 





DYNAMOS AND MOTORS. 


306,009. February 15th, 1929.—DyNamo-geLecrric MACHINES, 
The British Thomson-Houston Company, Ltd. of Crown 
House, Aldwych, London, W.C. 2. 





This invention relates to dy lectric hi and has 
for its object a novel construction of the station member of 
such a machine, whereby the magnetic material of the member is 


used to better advantage than usual, and furthermore, the 
member may be made out of punchings without waste. To this 
end the invention consists in constructing the stati eti 
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unnecessary. The cathodes of the valve are indirectly heated 
by alternating current in the manner shown, and the electron 
emitting devices only are connected to the receiving circuit at 
the point A, which is the cathode connection to the anode 
battery. The leads B, conducting the heating alternating current 
to the cathode heating elements, are insulated from the receiving 
circuit, while the connections C for the heating current within 
the valve are so arranged that the heating current flows by the 
shortest paths, so that capacitative coupling between these con- 
nections and the grid circuits is very small, which renders screen- 
ing of those connections unnecessary.-November 7th, 1929. 


321,385. November 9th, 1928.—DimmecrionaL 
THE TRANSMISSION AND/OR RECEPTION 
MAGNETIC Waves, William Ewart Williams, of “‘ Kildare,’ 
13, Ethelbert-road, Bromley. 

The aerial system described in this specification comprises a 
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pair of separate, but similar aerials A and B of the elevated 
capacity type, such as may be employed for transmission or 
i oO! 





structure of the machine of substantially square laminw with a 








central aperture for the rotor and winding slots in the inner peri- 








Pp tively long waves. Each unit is shown, 
way of example, as a rectangle which may consist of a number 


of wires connected to the transmitter or receiver by one or more 
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down leads. The aerials A and B are disposed at such a distance 
apart that any point C on the aerial A is a fixed distance in the 
neighbourhood of one-quarter of a wave length away from a 
corresponding point D on the other aerial B, in the direction of 
the desired maximum radiation. The two aerials A and B are 
excited, for instance, from a common generator, with oscilla- 
tions which are out of phase with one another by any angle 
between about 45 deg. and about 90 deg., or between 225 deg. 
and 270 deg., or in general by any angle between 45 deg. and 
90 deg., plus any odd multiple of 90 deg. With such a system 
a heart-shaped polar diagram is obtained, such as shown in 
Fig. 2, wherein the two aerials A and B are spaced apart one- 
quarter of a wave length and excited at 90 deg. phase difference. 
It will be seen that the transmission is mainly unilateral. When 
the directional effect is not required to be so complete, such as 
may be the case with a broadcasting station situated near the 
sea, the phase difference can be redu to about 45 deg. as stated . 
To obtain other types of polar distribution curves, such as shown 
in Fig. 3, the separation may be increased to about three-eighths 
of a wave length or decreased to about one-eighth of a wave 
length. If one or other or each of the aerials A and B has slightly 
directional properties, it is possible to obtain a polar distribution 
diagram of other than symmetrical shape ; in fact, any required 
pattern can be obtained, such as may be desired for broadcasting 
over defined areas. For certain shapes of areas the required 
distribution of energy can be best secured by an increase or 
decrease of the separation between the two units A and B.— 
November Tth, 1929. 


TRANSMISSION OF POWER. 


296,673. September 3rd, 1928.—Susrension INSULATORS AND 
Srrars Insvutators ror Execrric Conpuctrors, Com- 
»agnie Generale d’Electro-Ceramique, of 16, rue de la 

aume, Paris. 

This invention relates to suspension insulators and strain 
insulators for electric conductors, and more particularly to 
insulators of the cap and pin type. The body A of the insulator, 
which may be of porcelain, glass or other insulating material, 
is provided at its lower end with a cup B, and terminates at its 
upper end in a solid head C of truncated conical form. The 
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head may, however, be of a different form. The head is sealed 
in a metal cover D, made in one or more parts, by means of a 
mineral, metallic, or other substance E, capable of distributing 
uniformly the forces to which it is subjected. The rod F is 
sealed in the cavity or hole in the insulator by a similar method. 
As will be clear from the drawing, the metal parts D and F 
may be separated from one another in the manner specified by 
any desired amount by variation of the length of the body A, 
so as to obtain insulation suitable for the working pressure for 
which the insulator is intended.— November 7th, 1929. 


TRAMWAYS AND RAILWAYS. 


321,128. February 13th, 1929.—Cuarmrs ror Metal SLEEPERS, 
J. Chatwin, 253, Gray's Inn-road, London, W.C. 1. 

The inventors propose to make chairs for use in conjunction 

with metal sleepers by a rolling and pressing process ; but the 
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essential matter is that, while the chairs are attached to the 
sleepers by welding, at A A, the welding is relieved of shearing 
stress by the boss B and its corresponding recess in the chair.— 
October 31st, 1929. 


MISCELLANEOUS 
321,068. November 12th, 1928.—Wrrae Netrinec MACcuHINEs, 


A. Pearson, 24, Stone-street, West Perth, Western Australia. 
The inventor complains that with the usual arrangement of 
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loom for making hexagonal mesh it is difficult to 
t and geometrically uniform product. He empl 


wire nettin, 
get a truly 


the familiar divided pinion system of joi the wires, but ro’ 
them, rather than twists them, together. ‘The 


result is that all 








the wires can be taken from bobbins, instead of half from bobbins, 
and the other half from “ springs.” The essence of the claim, 
which involves an elaborate specification, seems, however, to 
lie in the formation of the take-off roller. This roller is made up, 
as is shown, of a series of slats, on which there are — 
projections that definitely form the mesh.—October 31st, 1929. 


321,280. September 24th, 1928.—AuTomatic ConTROL AND 
REGULATION OF TEMPERATURE IN ELectric HEATING AND 
Cooxine Apparatus, Gustav Benno Moritz Kelp, of 
Weidenalle No. 44, Hamburg, Germany, and artin 
Hansen Jessen, of Hermannstrasse No. 10, Hamburg, 
Germany 

The diaphragm A of the thermostat is connected with one pole 

B of an electric conductor, and may be made of metal or may be 

provided with a metallic stud forming the pole B. Opposite 
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the pole B an adjusting screw C forming the second pole of the 
conductor is mounted in the wall uf the casing D. The screw is 
connected with an electric conductor supplying current to the 
electric heater E. When the heat within the pot F exceeds the 

redetermined temperature, the heated fluid within the feeler 

, tube K, and chamber D will expand and belly the diaphragm 
A, thereby separating the pole B from the screw C and breaking 
the electric circuit. By adjusting the screw the temperature at 
which the apparatus works can be regulated to a nicety.— 
November 7th, 1929. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











TO-DAY. 


ScnHoot or Practica ENGINEERING.— 
17 1st Award of Certificates, 


CrysTaL PaLace 
At the School, Crystal Palace, S.E. 
3 p.m. 

Dreset Enorve Users Assocration.—Caxton Hall, Caxton- 
street, Westminster, London, 8S.W. 1. ‘“ A Form of Coupling for 
Geared Diesel Engines for Land and Marine Purposes,”’ by Mr. 
W. Grose. 3.30 p.m. 

InstITuTe OF Merats: SHEFFIELD Locat Secrion.—In the 
Non-Ferrous Section of the Applied Science Department, The 
University, St. George’s-square, Sheffield. ‘‘ Physical Testing,” 
by Professor F C. Lea. 7.30 p.m. 


InstrruTiIon or AvTomMoBILE ENGINEERS.—Visit of the 
Scottish Graduates to the works of G. and J. Weir, Ltd., Cath- 
cart. 7.45 p.m. 

INSTITUTION OF ENGINEERING INspEecTION.—At the House of 
the ~~ Society of Arts, John-street. Adelphi, London, W.C. 2. 

The Trend of Development in Railway Signalling,” by Capt. 
B. H. Peter. 5.30 p.m. 

INSTITUTION OF MecHanicaL ENGINnEERS.—Storey’s-gate, 
St. James’s Park, London, 8.W.1. ‘“ Bearings for Line Shaft- 
ing,” by Professor G. F. Charnock (Member of Council). [{Pro- 
fessor Charnock died on November 7th, and his paper will be 
presented by Mr. F. Wigglesworth). 6 p.m. 


Justor InstrruTion or Encrverers.—At the House of the 
Royal Society of Arts, John-street, Adelphi, W.C.2. Presi- 
dential address, “‘ Some Engineering Difficulties and how they 
were Overcome,” by Sir Ernest W. Moir, Bart. 7.30 p.m. 


Keicatey Association or Encineers.—In Room l4, 
Temperance Institute, Keighley. Inter-lecture with the Keighley 
Textile Society on “ Industrial Lighting,”’ by Mr. R. C. Hawkins. 
Information on mill lighting will be included. 7.30 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS.—At the Engineers’ 
Club, 17, Albert-square, Manchester. “ Electric Furnaces for 
Steel Melting,”” by Mr. N. Ryland Davis and Mr. C. R. Burch. 
Discussion. 7.15 p.m. 


Nortu-East Coast Instirution oF ENGINEERS AND SuHIP- 
BUILDERS.—Informal meeting in the Institution Library. Sub- 
ject for discussion, “‘ Is Sea Experience Essential in Order to 

ome a Good Marine Engineer ?’ to be introduced by Mr. 
Edmund Wilson. 7.15 p.m. 

PuysicaL Socrety.—At the Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. 7. “ Ap tus 
for Determining the Specific Heat of a Material in Powder 
Form,” by Mr. J. H. Awbery and Dr. Ezer Griffiths, F.R.S.; 
“On the Determination of the Parameters in an Empirical 
Formula,” by Dr. W. Edwards Deming; “ The J-Phenomenon 
in X-rays,”’ by Mr. N. 8. Alexander. Some apparatus for use in 
a hospital radium service will be exhibited by Professor F. LI. 
Hopwood. 4.45 p.m. Editing Committee meeting, 3.30 p.m.; 
Council meeting, 4 p.m. 

Royat Instrrution or Great Brirarin.—21, Albemarle- 
street, W. 1. Discourse, ‘‘ Cave Excavation in the Near East,” 
by Miss D. A. E, Garrod. 9 p.m. 


SATURVAY, DECEMBER ldrn. 


Nort or ENoianp InstiruTe oF MINING AND MECHANICAL 
ENGIneERs.—In the Lecture Theatre of the Institute, Newcastle- 
upon-Tyne. The following papers will be open for further dis- 
cussion: “‘ Burnt Outcrops of the High Main Coal at Newcastle- 
on-Tyne,” by Mr. R. G. Carruthers; “ The Distribution and 
Sequence of the Non-marine Lamellibranchs in the Coal Measures 
of Northumberland and Durham,” by Mr. William Hopkins. 
The following report will be discussed : ‘‘ Report of an Investiga- 
tion of the Unde und Conveying and ading of Coal by 
Mechanical Means,” by a Special C itt pointed by the 
Midland Institute of Mining Engineers, the South Yorkshire 
Coal Trade Association, and the West Yorkshire Coal Owners’ 
Association. 2.30 p.m. 


MONDAY, DECEMBER léru. 


InariruTion oF AvTomonite EncingeRs: GrapvuATES.— 


Informal at the College, Loughborough. Short papers 
and discussions. 7 p.m. Pe 








InstTITUTION OF AUTOMOBILE ENGINEERS : ScorrisH CENTRE. 
—Royal Technical College, Glasgow. Meeting. 7.30 p.m. 

InstiTvuTION oF EtecrricaL ENGINEERS: ScorrisH CENTRE. 
—In the Electrical Engineering Lecture Room, No. 149, the 
Royal Technical College, George-street, Glasgow. ‘‘ Surges and 
Over-voltage Ph on Tr ission Lines Due to Light- 
ning and Switching Disturbances,"’ by Dr. H. Norinder, 7.30 p.m. 

InstrruTiIon oF MecHanicalL ENGIngeRS: GrapvATess’ 
Secrion.—Storey's-gate, Westminster, 8.W.1. ‘ Calculating 
Machines,” by Mr. C.G. E. Dahl. 7 p.m. 


TUESDAY, DECEMBER 17rx. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ meet- 
ing, Broadgate Café, Coventry. ‘‘ Modern Aero-engines,” by 
Mr. Clark. 7.15 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
Centre.—Engineering and Scientific Club, Queen-street, 
Wolverhampton. “ Super Sports Motor Cycle,” by Mr. J. 
Wallace. 7.30 p.m. 


MANCHESTER GEOLOGICAL AND Minina Socrety.—Queen's 
Chambers, 5, John Dalton-street, Manchester. ‘‘ The Geology 
of the New Mersey Tunnel,”’ by Professor P. G. H. Boswell. 
4 p.m. The Council will meet at 3 p.m. 

SHEFFIELD METALLURGICAL ASSOCIATION.—198, West-street, 
Sheffield. ‘‘ The Stress-strain Diagram,” by Mr. L. H. Evans. 
7.30 p.m. 





WEDNESDAY, DECEMBER l18rs. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ meet- 
ing, Queen’s Hotel, Birmingham. “ Front Wheel Drive,” by 
Mr. N. Bland. 7.30 p.m. 


INSTITUTION oF AvTOMOBILE ENGINgcERS: NortH or Ena- 
LAND CENTRE.—Engineers’ Club, Albert-square, Manchester. 
Informal discussions will take place on the lotlowing subjects : 
“* Some Inefficiencies of the Modern Motor Car,"’ opened by Mr. 
C. Turtle; “Economies: False or Otherwise,’ opened by 
Mr. G. F. Hucklow. 7 p.m. 


InsTITUTION OF AUTOMOBILE ENGINEERS : 
CenTRE.—Victoria Hotel, Wolverhampton. 


WOLVERHAMPTON 
Annual dinner and 


dance. 7.30 p.m. 

InstiTuTION oF Locomotive Enorneers.—Denison House, 
296, Vauxhall Bridge-road, Westminster, London, 8.W. 1. 
General meeting. Presidential address by Mr. J. R. Bazin. 
6 p.m. 

Institution or Sanrrary Enorveers.—In the Council 


Chamber, Caxton Hall, Westminster, 8.W.1. ‘“‘ The Channel 


Tunnel,” by Mr. Harold N. Carvalho. 7 p.m. 


Newcomen Socrety.—In Prince Henry's Room, 17, Fleet- 
street, E.C.4. “ Early Bell Founding,’’ by Mr. A. A. Hughes, 
of Messrs. Mears and Stainbank. 5.30 p.m. 


Royal METEOROLOGICAL Socrety.—49, Cromwell-road, South 
Kensington. ‘“‘ Floral Isophenes and Isakairs,"’ by Mr. J. 
Edmund Clark and Mr. I. D. Margary ; ‘ On the Mechanism of 
Tornadoes,” by Sir Gilbert Walker, F.R.S.; “‘ A Study of Rain 


fall in the West Indies,” by Mr. E. W. Bliss. 5 p.m. 

Royat Mrcroscoricat Socrery.—20, Hanover-square, 
London, W.1. The following papers will be read and dis- 
cussed: ‘“‘A Trifoliate Pedicellaria in Echinus miliaris,” by 


Mr. W. Wall; “A Microscope Lamp,” by Mr. F. V. Welch ; 
““ Note on Dark Ground Illumination,” by Mr. J. E. Barnard, 
F.R.S. 8 p.m. 


THURSDAY, DECEMBER 19ra 

InsTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ meet- 
ing, Royal Hotel, Luton. “ Publicity and its Effects on the 
Buying Public,”” by Mr. L. J. Soddy. 7.30 p.m. 

InstituTION oF Etecrricat Exorneers.—In the Lecture 
Theatre of the Institution, Savoy-place, Victoria Embankment, 
W.C.2. “The Heating of Buildings Electrically by Means of 
Thermal Storage,”’ by Lt.-Col. 8. E. Monkhouse and Mr. L. C 
Grant. 6 p.m. 

FRIDAY, DECEMBER 20ru. 
Encrneers.—39, Victoria-street, 
“ Line Signalling on the Southern 
7.30 p.m. 

Socrery.—Fyvie Hall, The 
Annual conversazione 


Justor InNstirvurion oF 
S.W.1. Informal meeting. 
Railway,’ by Mr. W. Challis. 

PotyTecunic ENGINEERING 
Polytechnic, 309, Regent-street, W. 1. 
of the Engineering Society. 7.30 p.m. 

Royat Iwstrrvtion or Great Brrrarm.—21, Albemarle- 
street, Piccadilly, W.1. Di-course: “ Italian and Flemish Art 
—A Contrast,” by Mr. E. Cammaerts. 9% p.m. 


1930. 
FRIDAY, JANUARY 3rp. 

INSTITUTION MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, 8.W.1. Thomas Lowe Gray Lecture, “ Progress 
in Marine Engineering,"’ by Eng. Vice-Admiral R. W. Skelton. 
6 p.m. 


or 


MONDAY, JANUARY 6rx. 


INSTITUTION OF AUTOMOBILE ENGINEERS : WESTERN CENTRE. 
—Merchant Venturers’ Technical College, Bristol. ‘‘ Organisa- 
tion of Public Service Motor Vehicle Repairs and Maintenance 
Systems,” by Mr. W. Lewis Morgan. 7 p.m. 


TUESDAY, JANUARY 7rx. 


InsTITUTION OF AUTOMOBILE ENGrNEERS.—At the Royal 
Society of Arts, John-street, Adelphi, W.C.2. “ Roller Bear- 
ings,” by Mr. T. W. Cooper. 7.45 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ meet- 
ing, Broadgate Café, Coventry. “The Rigid Six-wheeled 
Vehicle,” by Mr. J. R. Harnott. 7.15 p.m. 


TUESDAY TO THURSDAY, JANUARY Jr To Oru. 


Puaysicat Society anp Optica. Socrety.—Imperial Colle 
of Science, Imperial Institute-road, South Kensington, 8.W 
Twentieth Annual Exhibition. 


MONDAY, JANUARY 13rs. 


INsTITUTE OF TRaANSPORT’—At the House of the Institution 
of Electrica) Engineers, Savoy-place, Victoria Embankment, 
W.C.2. At this meeting Mr. Ashton Davies will submit for 
discussion a paper on “The Co-ordination of Transport,” 
instead of upon the subject originally selected, namely, ‘ Air 
Transport in Relation to Railways.”’ 5.30 p.m. 


TUESDAY, JANUARY l4rx. 


ASsocIATION oF Ex-Sremens’ Men.—A smoking concert will 
4 held at Gatti’s Restaurant, King William-street, Strand, 
IC. 2. 


WEDNESDAY, JANUARY 15rn. 


Royat Mrcroscorican Socirery.—20, Hanover-square, 
London, W. 1. Annual general meeting. Presidential address by 
Mr. Joseph E. Barnard, FBS. 


FRIDAY, JANUARY 171s. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, 8.W.1. Informal meeting. “ Pooling of 








ye tion of the Institution ?” to be introduced 
by Mr. Thomas Walley. 7 p.m. 











